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General introduction 11
Notions on smoking uptake
Most of the tobacco-related damage to health does not become evident until years or even decades after onset of use. 
This, in combination with the fact that tobacco use is rising globally, means the epidemic of tobacco-related disease and 
death has just begun (WHO, 2010c). Tobacco use causes many chronic diseases. For instance, tobacco use accounts for 
80-90% of all lung cancer deaths and approximately 30% of all cancer deaths in developing countries. According to the 
World Health Organization (WHO, 2010a), the most cost-effective long-term strategy for the control of cancer is prevention. 
In the past, a substantial number of smoking prevention programs have been developed and executed. Unfortunately, 
these programs have not had the expected success, especially those school-based programs (Cuijpers, 2002; Skara & 
Sussman, 2003; Wiehe, Garrison, Christakis, Ebel, & Rivara, 2005). In contrast, focusing on parents for such prevention efforts 
has revealed more promising results (Jackson & Dickinson, 2003). To conclude, smoking remains an unresolved major 
health problem and detailed insight into the precursors of smoking uptake, with special attention on the role of parents, 
is warranted in order to develop successful smoking prevention programs.
Notions on smoking uptake
Red alert for smoking uptake during adolescence
Adolescence is a developmental phase that could be best described with the metaphor of "starting the engine with 
an unskilled driver" (Dahl & Spear, 2004). The fact is, during the adolescent years impulsivity and novelty seeking flare up, 
while the adolescent brain is still developing. Scientists studying the development of the brain have found that the 
prefrontal cortex, which controls inhibitions, does not fully mature until late adolescence or early adulthood. This immature 
inhibitory control system, together with an increase in impulsivity and novelty seeking, could predispose adolescents to 
engage in impulsive actions and risky behaviours, including experimentation with and abusive use of addictive drugs 
(Chambers, Taylor, & Potenza, 2003; Crone & van der Molen, 2004; Dahl & Spear, 2004; Giedd, 2008; Goldstein & Volkow, 
2002; McAnarney, 2008; Spear, 2000; Steinberg, 2007, 2008; Wulfert, Block, Ana, Rodriguez, & Colsman, 2002). In addition to 
the mismatch between experiencing pubescent urges and having a weak inhibitory control, adolescents are subject to 
raging hormones that can result in negative moods and emotional volatility (Arnett, 1999; Buchanan, Eccles, & Becker, 
1992). Heightened negative moods are also found to contribute to a higher risk of smoking (Whalen, Jamner, Henker, & 
Delfino, 2001). Not surprisingly, the majority of smokers lit their first cigarette before their 18th birthday (Elders, Perry, 
Eriksen, & Giovino, 1994). However, simply experimenting with smoking appears to be not without risk. Even after smoking 
only one or a few cigarettes, the riskfor future regular smoking and nicotine dependence substantially increases (Chassin, 
Presson, Pitts, & Sherman, 2000; DiFranza, Savageau, Fletcher, et al., 2002; DiFranza, Savageau, Rigotti, et a I., 2002; Fergusson, 
Lynskey, & Horwood, 1995; Fidler, Wardle, Brodersen, Jarvis, & West, 2006; Kandel, Hu, Griesler, & Schaffran, 2007; O'Loughlin 
et al., 2002; Patton, Coffey, Carlin, Sawyer, & Wakefield, 2006; Prokhorov, Pallonen, Fava, Ding, & Niaura, 1996). As illustrated
in Figure 1, the prevalence of smoking 
among youth in the Netherlands is 
relatively high. In 2009, around 40% of 
Dutch adolescents between the ages of 10 
and 19 had experimented with smoking 
and 14% even smoked on a daily basis. 
Preventing adolescents from taking up 
smoking is, therefore, a highly relevant 
issue. In conclusion, adolescence is a 
critical period for the uptake of risky 
behaviours such as smoking and as long 
as children are in this developmental 
phase, external help is warranted. Perhaps 
parents are the most appropriate persons 
in supporting their children to "drive" the car 
with the turbo-charging engines until their 
children's navigational skills are in place.
Smoking uptake as a developmental process
Smoking uptake during adolescence has been conceptualized as progressing through a sequence of developmental 
stages. Every stage is characterized by a different smoking frequency and intensity and these stages can be labelled as: (I) 
non-smoking stage, (II) trying stage, (III) experimental stage, (IV) regular smoking stage, (V) and established/daily smoking 
stage (Mayhew, Flay, & Mott, 2000). These stages and their exact definitions are displayed in Table 1. While research focusing 
on the first stages of smoking has flourished in addressing questions concerning why adolescents make the transition 
from never smoking to trying or experimenting with cigarette smoking, it appears that little attention has been paid to the 
transitions into the latter stages of smoking uptake and the development of nicotine dependence (Avenevoli & Merikangas, 
2003; Darling & Cumsille, 2003). This is not only remarkable since these stages are strongly related to the harmful health 
consequences of smoking in the long term, but also because different social, psychological, and biological predictors of 
smoking uptake, may play different functions at different points throughout this progression (Mayhew, et a I., 2000). 
Therefore, in the current thesis we have paid special attention to the transition from being an experimenter to becoming 
a regular smoker and the role parents play in this transition (Chapters 5 and 6). Next to focusing on specific stage transitions, 
using a longitudinal design, we established growth patterns in smoking behaviour. Capturing change in smoking behaviour 
over time, and identifying differing rates and characteristics of growth as a function of various psychological, social, and 
biological predictors has been recognized as a powerful approach in the identification of dynamic processes between 
smoking uptake and multiple factors associated with increased smoking intensity (Darling & Cumsille, 2003; Mayhew, et al.,
Fig u re  1 Smoking status of youth aged 10-19 in the Netherlands 
(STIVORO, 2009a).
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T ab le  1 Stages of Smoking Uptake Presented by Mayhew, Flay, and Mott (2000).
Stage Defin ition
la. Non-smoking - preparation
1b. Non-smoking - contemplation, preparation
2. Tried
3. Experimenter
4. Regular
5. Established/daily smoker (dependent)
Non-smoker and does not intend to smoke.
Non-smoker and intends to smoke. Belief and attitude formation; susceptible to 
peer pressure.
Answers yes to "ever smoke," has not smoked more than one or tw o  cigarettes.
Has not smoked in last year. May state they have tried but quit.
Smokes occasionally on an experimental basis. Does not intend to be a permanent 
smoker.
Smokes at least monthly, not as frequently as daily.
Smokes daily or almost daily. May smoke heavily on occasion. Smoking intensity is 
indicative of dependence.
2000; Petraitis, Flay, & Miller, 1995). Hence, in this dissertation we used this approach several times in order to shed light 
onto the role of parents in relation to smoking uptake during adolescence (Chapters 2, 3, and 7).
Notions on the role of parents
Parental smoking
Although the findings across studies are not strong nor consistent, a large number of empirical studies have indicated 
an increased riskfor experimentation with smoking and progression to regular smoking for adolescents with at least one 
smoking parent (Avenevoli & Merikangas, 2003; Conrad, Flay, & Hill, 1992; Mayhew, et al., 2000). Evidence from twin and 
adoption studies has also shown, convincingly, that genetic factors play a role in the aetiology of cigarette smoking 
(Munafo & Johnstone, 2008). In addition to a genetic explanation for the association between parental smoking and 
adolescent smoking, it is very likely that parents, through their own smoking, teach their children the basics of smoking by 
modelling this behaviour (Bandura, 1977; Darling & Cumsille, 2003). That modelling is a valid explanation for the relation 
between parental smoking and adolescent smoking stems from the fact that when parents stop smoking the odds for 
smoking uptake in their adolescent children decrease (Avenevoli & Merikangas, 2003; Darling & Cumsille, 2003). Following 
the abundant number of studies focusing on adolescence, there is some evidence to indicate that very young children 
develop certain ideas about smoking due to the fact that their parents smoke. However, to gain insight in these ideas asks 
for inventiveness from researchers because when just being asked whether smoking is good or bad, most young children 
emphasize that smoking is bad (Hahn et al., 2000; Porcellato, Dugdill, & Springett, 2005; Porcellato, Dugdill, Springett, & 
Sanderson, 1999). Measuring smoking attitudes indirectly, for instance by asking children to play or to "Draw and Write,"
revealed that children will express more positive attitudes towards smoking (Dalton et al., 2005; Freeman, Brucks, & 
Wallendorf, 2005; Porcellato, et al., 1999). Dalton and colleagues (2005) examined smoking attitudes among two to 
six-year-olds by asking children to act out an evening for adults with props and dolls. As part of the play, children had to 
buy groceries in a miniature store. Findings indicated that children of smoking parents were more likely to "buy" cigarettes 
than children of non-smoking parents. In addition, the play behaviours of these children indicated that they had well-es- 
tablished expectations about how cigarettes fit into adult social life. Findings from this study highlight the significance of 
examining precursors of smoking in young children as this promises to yield important knowledge relevant for prevention 
(Dalton, et al., 2005; Dinh, Sarason, Peterson, & Onstad, 1995; Freeman, et al., 2005; Glynn, 1993). For this reason, the present 
thesis included studies focusing on young children (Chapters 9 and 10).
Parenting style versus parenting practices
Darling and Steinberg (1993) presented an integrative model in which they proposed that, in explaining children's 
behavioural outcomes, it is important to maintain a distinction between general parenting style and specific parenting 
practices to gain insight into how parents are able to socialise their children. They argued that parenting style is best 
conceptualized as an emotional climate that moderates the influence of specific parenting practices. In order to shed light 
on preventing smoking uptake as a socialisation outcome, this assumption has been tested on parenting style and 
parenting smoking-specific practices. More specifically, researchers have examined whether smoking-specific parenting 
strategies that reflect explicit ways by which parents attempt to keep their children from smoking (Henriksen & Jackson, 
1998; Jackson & Henriksen, 1997) were facilitated or undermined by parenting style. However, no support was found for 
this idea (Chassin et al., 2005; Chassin, Presson, Todd, Rose, & Sherman, 1998; Huver, Engels, Vermulst, & de Vries, 2007b; 
Otten, Engels, & Van den Eijnden, 2008a). Rather, both parenting style and smoking-specific parenting practices were 
found to have unique effects on adolescent smoking, although the impact of parenting style on smoking appeared to be 
partly mediated through smoking-specific parenting practices (Chassin, et al., 2005; Otten, et al., 2008a). As it is less 
complicated for prevention makers to help parents in applying specific strategies to keep their children from smoking 
than to improve their parenting style, in the current thesis, we focused primarily on smoking-specific parenting practices 
(Chapters 2, 3, 4, and 5). However, when possible, parenting style was included as a control variable.
Smoking-specific parenting strategies
In the late 1990s, Jackson and Henriksen (1998; 1997) were the first to reveal that smoking-specific parenting strategies 
are associated with substantially lower rates of early onset of smoking in children. Since then, studies on parental attempts 
to keep children from smoking have increased. Findings, to date, have indicated that parental communication about 
smoking-related issues is the most powerful of all smoking-specific parenting practices (Chassin, et al., 1998; Jackson & 
Henriksen, 1997). During smoking-specific conversations, most parents tend to talk about negative consequences of 
tobacco use, strategies for resisting peer pressures for use, encouragement to not use, and rules about use (Ennett, 
Bauman, Foshee, Pemberton, & Hicks, 2001). Whether such conversations are effective or not seem to depend on the way
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in which parents communicate about smoking (the quality of smoking-specific communication) and how often parents 
talk about it (the frequency of smoking-specific communication). Previous research showed that the quality of the 
smoking-specific communication is an important protective factor, indicating that parents who discuss smoking-related 
issues in a constructive and respectful manner can prevent their children from taking up smoking (Harakeh, Scholte, de 
Vries, & Engels, 2005; Otten, Harakeh, Vermulst, Van den Eijnden, & Engels, 2007). Concerning the frequency in which 
parents raise the topic of smoking, findings seem to be ambiguous with some studies that report the frequency of talking 
is not related to adolescents' smoking (den Exter Blokland, Hale, Meeus, & Engels, 2006; Ennett, et al., 2001; Jackson & 
Henriksen, 1997). Conversely, other research has reported a counterproductive effect in the sense that parental discussions 
seem to predict smoking escalation in adolescents who had already experimented with smoking (Andrews, Hops, Ary, 
Tildesley, & Harris, 1993; Ennett, et al., 2001).
Findings on the effectiveness of imposing smoking-specific house rules, such as prohibiting smoking at certain places 
in the house, have also been mixed as these were found to be related to a reduced risk of smoking among adolescents in 
some studies (Andersen, Leroux, Bricker, Rajan, & Peterson, 2004; Henriksen & Jackson, 1998; Jackson & Henriksen, 1997), 
but were unrelated to adolescents' smoking in others (den Exter Blokland, et al., 2006; Harakeh, et al., 2005; Huver, Engels, 
et al., 2007b). Another smoking-specific parenting strategy that has received some attention is the establishment of a 
non-smoking agreement. A non-smoking agreement usually indicates that parents promise their children a gift or money 
for their not smoking until a certain age. However, the effectiveness of such an agreement is uncertain as previous research 
has showed no association between having an agreement and adolescents' smoking behaviours (Harakeh, et al., 2005; 
Huver, Engels, et al., 2007b).
In conclusion, the limited success of existing school-based prevention programs and the evidence linking smoking- 
specific parenting to smoking has sparked interest in the role parents play in their children's smoking behaviours. However, 
there is still more to explore. For instance, in the case of ambiguous findings, the question arises why one study indicated 
a successful story for smoking-specific parenting while the other did not. Moreover, the majority of studies on smoking- 
specific parenting are cross-sectional or only focusing on smoking onset, while the later stages of smoking uptake or 
smoking development have been largely neglected (Avenevoli & Merikangas, 2003; Darling & Cumsille, 2003). Given this 
lack of research focusing on smoking-specific parenting and adolescents becoming a regular or even nicotine dependent 
smoker asks for additional research. Another point of interest is whether changes in parenting are related to smoking 
uptake. For instance, it is possible that not only the extent in which parents enforce house rules initially, but also the extent 
in which they loosen or tighten the reins over time affect adolescent smoking. In the present thesis, we aimed to address 
all these issues (Chapters 2, 3, 4, and 5).
Smoking-specific parenting and parents’ own smoking
Successful smoking-specific parenting can be very difficult for parents, especially when they smoke themselves. In fact, 
smoking parents reported experiencing difficulties in telling their children that they should not smoke as they felt uncertain 
about the mismatch between their words and their actions (Clark, Scarisbrick-Hauser, Gautam, & Wirk, 1999). Perhaps
feelings of this apparent hypocrisy cause smoking parents to remain comparatively silent about the clangers of smoking 
to avoid inconsistencies between what they say and what they do. Indeed, there is plenty of evidence indicating that 
children of smoking parents are less likely to perceive that their parents make use of smoking-specific socialisation 
techniques. For instance, children of smoking parents indicated that their parents were less likely to hold non-smoking 
rules, less likely to warn them about the negative consequences of smoking, less likely to limit access to their cigarettes, 
and less likely to be upset or punish them when detecting their smoking (Chassin, Presson, Rose, Sherman, & Prost, 2002; 
Chassin, et a I., 1998; Clark, et a I., 1999; Engels & Willemsen, 2004; Harakeh, et a I., 2005; Henriksen & Jackson, 1998; Nolte, 
Smith, & O'Rourke, 1983). Interestingly, some findings have indicated that many smoking parents themselves state that 
they, in fact, do communicate the overall message that smoking is bad, even more often than do non-smoking parents 
(den Exter Blokland, et al., 2006; Herbert &Schlaffino, 2007). However, compared to non-smoking parents, smoking parents 
often do not support this message with concrete parenting behaviours, such as setting smoking-specific rules. If smoking 
parents do set smoking rules, they are more likely to be perceived as inconsistent or hypocritical by their adolescent 
children. Nevertheless, it is particularly encouraging that, even if parents smoke, their use of smoking-specific parenting 
strategies might reduce the risk of smoking onset in their children (Henriksen & Jackson, 1998; Jackson & Henriksen, 1997). 
Moreover, Jackson and Dickinson (2003) developed an anti-smoking socialisation program targeting smoking parents 
called Smoke-free Kids. An evaluation of this program revealed promising results as parents had more confidence in 
preventing their children from smoking, were more likely to increase their anti-smoking socialisation at home, and reduce 
children's susceptibility to smoking over a two year period. In sum, parental smoking could affect smoking-specific 
parenting in a negative way; however, it is not necessarily true that smoking parents cannot keep their children from 
smoking. Nonetheless, when examining the impact of smoking-specific parenting in relation to smoking onset it is crucial 
to take parental smoking into account (Chapters 2, 3,4, and 5).
The role of children in their own parenting
Children are characterized by a unique constellation of personality traits defining the way they are and the way they 
behave and, subsequently, the way their parents react to them. Some decades ago, Bell (1968) argued that parenting 
should be regarded as a bi-directional influential process, whereby parents not only influence their children but children 
also influence their parents. Only a few studies have investigated the relationship between parenting and adolescents' 
problem behaviours in a bi-directional fashion. Findings from these studies, nevertheless, convincingly support the idea 
that parents do respond to the problem behaviours their children express (Kerr & Stattin, 2003; Lytton, 1990; Stice & Barrera, 
1995). One might expect that smoking-specific parenting is especially challenging for parents of children with more at-risk 
characteristics for smoking. For instance, children characterized by higher levels of sensation seeking, which is a tendency 
to seek novel, complex, and intense sensations and experiences, and a willingness to take risks for such experiences 
(Zuckerman, 1994). Demonstrating higher levels of sensation seeking is found to be related to a higher likelihood of
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becoming a smoker (Zuckerman, 2007). Due to this risk propensity, these children might be less able or willing to follow 
the non-smoking advice of their parents. This may especially be the case when they enter the adolescent years and 
become more able to select their own environments and experiences (Scarr & McCartney, 1983). It is at this time, adolescents 
might create an exciting environment in which smoking models are more available, which might result in parents feeling 
unable to socialise their children. In sum, to expand knowledge on the impact of parenting, it is crucial to acknowledge 
the impact that children have on their parents (Chapter 6).
Parents and their children as part of society
The family is, of course, not the only important socialisation source in the life of a child or an adolescent. A well-known 
attempt to offer a theoretical framework to place the possible social influences was made by Bronfenbrenner (1977, 1979). 
In his ecological systems theory he emphasizes that the development of children can only be understood if closely related 
to the environmental settings they experience, whether this is directly or indirectly. Specifically, four types of nested 
systems are delineated in this theory, namely: (I) microsystems, such as the family and the peer group; (II) mesosystems, 
which refers to the links between microsystems; (III) exosystems, which include external environments that indirectly 
influence children's development, such as parental employment; and (IV) macrosystems, which reflect larger socio-cultural 
contexts. So far, most research concerning the role of parents on smoking uptake has been devoted to examining the 
impact of parents only, without taking the larger social context into account (Darling & Cumsille, 2003). In an attempt to 
acknowledge the outside world when examining the role of parents, we decided to incorporate two other important 
environmental domains in this thesis, namely (I) peers and (II) the media. That peers are of major importance during 
adolescence stems from the fact that the amount of unsupervised time spent with peers dramatically increases during this 
phase of life, while there is an equivalent decrease in the time spent with parents (Brown, 1990; Larson & Richards, 1991; 
Laursen & Bukowski, 1997). Moreover, one of the challenges during adolescence is forming an identity independent of 
parents and adolescents often turn to peers for this (Erikson, 1968). Young adolescents also display a strong need for social 
approval from their peers (Hartup, 1996) and have been found to exhibit higher susceptibility for peer influences compared 
to older adolescents (Steinberg & Monahan, 2007). Hence, it is not surprising that peers are considered an important factor 
in explaining adolescents' involvement in smoking (Avenevoli & Merikangas, 2003; Conrad, et al., 1992; Kobus, 2003; 
Mayhew, et al., 2000).
Next to the large amount of time spend with peers, media plays a key role in the life of today's youth. Most of the time 
spent with media concerns viewing television and movies (CBS, 2003; Rideout, Roberts, & Foehr, 2005). While watching 
popular movies, youth are exposed to actors and actresses modelling much risky behaviours, including smoking (Everett, 
Schnuth, & Tribble, 1998; Glantz, Kacirk, & McCulloch, 2004; Gunasekera, Chapman, & Campbell, 2005; Mekemson et al., 
2004). Exposure to smoking in movies has been associated to a higher riskfor adolescents to take up smoking themselves 
(Charlesworth & Glantz, 2005; Dalton et al., 2003; Davis, Gilpin, Loken, Viswanath, & Wakefield, 2008; Hanewinkel & Sargent,
2008; Sargent, 2005; Sargent et a I., 2005; Titus-Ernstoff, Dalton, Adachi-Mejia, Longacre, & Beach, 2008). Despite extensive 
efforts to reduce the prevalence of tobacco depiction rates in movies, smoking is still present in popular movies 
(Gunasekera, et al., 2005; Mekemson, et al., 2004). Given that smoking is almost always portrayed in a positive manner and 
even glamorized to some extent without displaying negative health consequences (Dozier, Lauzen, Day, Payne, & Tafoya, 
2005; McIntosh, Bazzini, Smith, & Wayne, 1998), focusing on ways to reduce adolescents' exposure to this important source 
of socialisation is warranted.
In the current thesis, we not only took these two major socialisation domains into account, but we also studied how 
parenting is related to these domains. In other words, we examined the links between parenting and systems outside the 
family. Children of smoking parents were, for instance, found to be more likely to become affiliated with smoking peers 
than children of non-smoking parents (Chassin, et al., 1998; Engels, Vitaro, den Exter Blokland, de Kemp, & Scholte, 2004). 
Further, parents appear to be able to prevent their children from affiliating with smoking friends by having rules on 
smoking (L. B. Fisher, Winickoff, Camargo, Colditz, & Frazier, 2007; Rodriguez, Tscherne, & Audrain-McGovern, 2007) or by 
punishing their children when they find out about their smoking (Chassin, et al., 1998). Moreover, parents appear to be 
able to attenuate the impact of peer smoking by strongly disapproving of smoking (Sargent & Dalton, 2001), having a 
household smoking ban (Szabo, White, & Hayman, 2006), and punishing their children for smoking (Chassin, et al., 1998), 
which suggest that parents can make their children more resistant to the influences of peer smoking. Regarding the 
influence from parents on the media, research has indicated that parents are able to diminish their children's exposure to 
movie smoking by media parenting. This can be accomplished by prohibiting their children from watching movies in 
which smoking is highly prevalent (Dalton et al., 2006; Hanewinkel, Morgenstern, Tanski, & Sargent, 2008; Sargent et al., 
2004). In sum, in this thesis, the role of parents on smoking uptake in their children was examined from a larger social 
context by which two other important socialisation domains were taken into account, namely that of peers (Chapter 4) 
and the media (Chapter 6).
It takes two to disentangle
Probably the most important pitfall in longitudinal research is illuminating a hypothesis too much from only one 
viewpoint or perspective. Therefore, we focused, as previously described, on parenting as a bi-directional process because 
children are not only socialised by their parents but can also influence their parents. Likewise, with their characteristics, 
children are not only able to affect their parents but they can also undermine or enhance attempts from their parents to 
socialise them. In their contextual model of parenting, Darling and Steinberg (1993) proposed that effective parenting 
depends not only on the abilities of parents, but also on their children's willingness to be socialised. Specifically concerning 
smoking, research has revealed that children who denied the legitimacy of parental authority regarding smoking were 
more likely to smoke (Jackson & Henriksen, 1997; Jackson, 2002). Nevertheless, research on whether the effectiveness of 
smoking-specific parenting depends on children's characteristics is still lacking. Therefore, we decided to address this
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research question. Personality in individuals can be characterized in terms of five broad or higher-order factors, namely the 
Big Five personality dimensions (Goldberg, 1990,1992). These dimensions have been found to predict a extensive range of 
behaviours, including smoking (Paunonen, 2003). For that reason, these personality dimensions were chosen as the 
starting point in examining this research question (Chapter 3).
Another way of rethinking the relation between parenting and children's behaviour is by expecting that children not 
only affect their parents through their characteristics but that parents are able to modify their children's characteristics. 
After all, genetic influences have been found to contribute to personality, although typically no more than about 50% of 
the variance (Bouchard & McGue, 2003). In other words, personality traits are heritable and, to a certain extent, changeable 
by the environmental. The question of whether parents are able to change their children's personality traits is, therefore, 
addressed in the present thesis (Chapter 6).
Finally, we also examined what role parents play in the formation of smoking attitudes. In doing so, we focused on 
young children as the process of forming more positive attitudes towards smoking appears to begin at a relatively young 
age (Dalton, et al., 2005; Freeman, et al., 2005; Porcellato, et al., 1999). However, before devoting two studies to this subject 
(Chapters 9 and 10) we disentangled how smoking attitudes and smoking behaviours are related to each other (Chapter 
8). In our opinion, the link between these two constructs has been illuminated too much from one perspective. This is 
because most theories on health behaviour, such as the Theory of Planned Behaviour (Ajzen, 1991) and the 1-Change 
Model (de Vries et al., 2003), share the tenet that attitudes are important precursors of behaviour. However, inline with the 
Theory of Cognitive Dissonance (Festinger, 1957), the relation between smoking attitudes and behaviour can also be 
observed from another perspective as individuals seek consistency in their behaviours and cognitions and, in case of 
inconsistency, they will be most likely to change their attitudes to fit with a behaviour. This theory has been given relatively 
less attention in research on smoking, while it is very likely smokers experience cognitive dissonance because they smoke 
notwithstanding their knowledge of the harmful consequences. As many prevention and intervention programs focus on 
creating negative images of smoking, research critically disentangling the actual predictive value of smoking attitudes on 
behaviour is needed.
Methodology
Nowadays an overwhelming number of sophisticated data-analyzing techniques have been developed, which makes 
it possible to handle many of the above raised issues. One of these statistical techniques is Structural Equation Modelling 
(SEM), which is a combination of factor analyses and regression or path analyses, in which multiple equations can be 
tested simultaneously (Joreskog & Sorbom, 1996; Kaplan, 2000; Kline, 2005; L. K. Muthen & Muthen, 1998-2007). One 
advantage to this technique is that longitudinal cross-lagged models can be tested to examine the causal predominance 
between two constructs since bi-directional associations between these constructs can be examined while also controlling 
for effects at earlier points in time (Byrne, 1998; Finkel, 1995). These cross-lagged models can be helpful in gaining insight
into whether parenting is primarily related to future behaviours of their children or whether children's behaviours affect 
later parenting (Chapters 2 and 6). This modelling technique also enables it to shed light on whether attitudes are related 
to future behaviours or whether it is mainly the behaviour that affects the attitudes (Chapter 8).
In order to study change in behaviour over time, Latent Class Growth Analyses (LCGA) and Latent Growth Curve 
modelling (LGC) are useful techniques. Both techniques estimate growth based on repeated measures of an observed 
variable. With LCGA it is possible to identify whether subpopulations can be classified by distinct developmental trajectories 
of behaviour (L. K. Muthen & Muthen, 1998-2007; Nagin, 1999). Individual development is then captured by two latent 
variables (factors), namely the intercept and slope. These intercepts and slopes are used to establish latent classes of 
adolescents who share similar developmental trajectories, for instance, of smoking development (Chapter 2). In LGC 
modelling, growth is also captured by latent variables representing the initial starting point at baseline and the rate of 
change from baseline across time (Duncan, Duncan, Strycker, Li, & Alpert, 1999; L. K. Muthen & Muthen, 1998-2007). In 
contrast to LCGA, no classes are distinguished in LGC modelling. LGC can be used to estimate individual growth of certain 
behaviours. Further, the intercepts and slopes arrived from the LGC analyses can be used as predictors, for instance, to 
examine whether changes in smoking-specific parenting practices are related to smoking in adolescents (Chapter 2). It is 
also possible to use the intercept and slope as outcome variables to determine whether certain predictors are associated 
with the baseline starting point and growth. Outcomes might include smoking development (Chapter 3) or the 
development of nicotine dependence (Chapter 7).
Finally, discrete-time survival analysis (DTSA) is a technique which enables to establish the time between a certain 
begin point and the occurrence of a subsequent event (B. O. Muthen & Masyn, 2005; L. K. Muthen & Muthen, 1998-2007; 
Willett & Singer, 1993). This analytic approach allows researchers to examine the effect of one or more variables on the 
amount of time it takes to the event, such as smoking onset (Chapters 5 and 6) or progression (Chapter 5). Only participants 
are included for whom the event has not occurred at baseline, which rules out the possibility that the outcome may have 
affected the predictor. Moreover, this procedure takes into account that some individuals have not (yet) experienced the 
event before the end of the measurement period, the so called "censored cases." The relative risk of how a predictor is 
related to the event to occur is expressed by means of a Hazard Ratio (HR), which is comparable to an Odds Ratio (OR).
Research questions and study characteristics
In the present thesis the following research questions are addressed (in order of appearance):
Part I -  Parental smoking, parenting, and smoking uptake
■ How are changes in smoking-specific parenting related to smoking development during adolescence?
■ Do person-environment interactions (P x E) explain smoking development during adolescence?
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■ Are parents able to affect their adolescent children's selective affiliation with (non)-smoking friends via smoking- 
specific communication?
■ Are anticipated parental reactions to smoking related to the odds of smoking onset and progression among 
adolescents?
■ How are adolescents' levels of sensation seeking related to media parenting? And how does this interplay explains 
smoking initiation?
■ Which smoking models have the largest impact on the development of nicotine dependence among adolescents 
who smoke currently?
Part II -  The predictive value and formation of smoking attitudes
■ Do explicit smoking attitudes actually precede smoking behaviour or are these attitudes affected by it?
■ Are young children of smoking parents more likely to pretend smoking a cigarette when role-playing as adults than 
children of non-smoking parents?
■ Are young children of smoking parents more likely to introduce pretend smoking to children of non-smoking parents 
while role-playing as adults?
Characteristics of the studies included in the current thesis are presented in Table 2.
Overview of this thesis
Part I -  Parental smoking, parenting, and smoking uptake
Part I of this thesis is devoted to the role of parents in explaining smoking behaviours in adolescents. The role of 
parents has been defined by parents' own smoking behaviours, smoking-specific parenting strategies, and media 
parenting. Chapter2 presents a longitudinal study in which we intended to gain insight into the relation between smok- 
ing-specific parenting strategies and smoking development in adolescents. Smoking-specific parenting was established 
by communication about smoking, setting smoking-specific house rules, and establishing a non-smoking agreement. 
Moreover, we examined the causal predominance between each smoking-specific parenting strategy and adolescent 
smoking in order to shed light on whether parenting principally is related to future smoking, or smoking to later 
parenting.
Since in Chapter 2 only parental smoking-specific communication appeared to be convincingly related to future 
smoking behaviour, we decided to focus on only this aspect of smoking-specific parenting in Chapter 3. In this study we 
considered adolescents' personality characteristics. In doing so, we examined whether the impact of parental smoking-
Table 2 Characteristics of the Studies included in this Thesis.
Chapters 2, 3, 4, 5, 7, 8 6 9 10
Design Longitudinal study Longitudinal study Observational- 
experimental study
Observational- 
experimental study
Method Paper-and-pendl 
questionnaires at home
Telephone surveys Interviews and role-plays 
at school
Interviews and role-plays 
at school
Pa rtidpa nts Adolescents aged 14-17 
and/or their younger 
siblings aged 13-15
Adolescents aged 10-14 Children aged 4-8 Children aged 4-7
Sample size 428 6,522 1 0 0 206
specific communication on smoking development during adolescence is moderated by adolescents' Big Five personality 
dimensions. The effects of family and peer smoking were also taken into account.
Chapter4 addresses how parents might influence their children's friends. More specifically, in this study we investigated 
whether parental smoking-specific communication is related to adolescents' friendship-selection processes.
To further elucidate the role of smoking-specific parenting in relation to adolescent smoking, Chapter 5 is aimed to 
shed light into the role of anticipated parental reactions to smoking. In this study, we examined whether these reactions 
were related to smoking onset and progression during adolescence.
After focusing on the role of smoking-specific parenting, we turned to media parenting in Chapter 6. In this study, we 
examined the interplay between parental R-rated movie restrictions and adolescent's levels of sensation seeking as a 
possible explanation for smoking initiation. We hypothesized that higher levels of sensation seeking would be related to 
smoking initiation directly as well as indirectly by parents becoming more lenient with their restrictions on watching 
R-rated movies. R-rated movie restrictions were also hypothesized to be directly related to lower risk of smoking and 
indirectly via lower levels of sensation seeking.
Part I concluded by addressing the question of which smoking models yield the largest impact in the more advanced 
stages of smoking uptake. More specifically, we examined the relative impact of current smoking of fathers, mothers, 
siblings, best friends, and friend groups on the development of nicotine dependence among adolescents who smoke 
currently. This study is described in Chapter 7.
Part II -  The predictive value and formation of smoking attitudes
In Part II of this thesis, the main focus is on how smoking attitudes are affected by parents and how these attitudes are 
related to actual behaviours in children and adolescents. Chapter 8 comprises the results of a longitudinal examination on
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the bi-directional relation between smoking attitudes and behaviour among adolescents. These findings were necessary 
in answering the question of whether explicit attitudes predict subsequent smoking behaviour or if behaviour primarily 
affects these attitudes. Furthermore, we examined whether the associations between attitudes and behaviour were 
moderated by parental smoking and parental disapproval of smoking.
In Chapter 9 we aimed to gain additional insight into the ideas young children have of smoking and how parental 
smoking relates to these ideas. Rather than directly asking what children think of smoking, we used pretend smoking as 
an indirect measure to assess smoking attitudes. As such, we invited children to pretend they were grown-ups having 
dinner. We hypothesized that children of smoking parents would be more likely to pretend to smoke during their play, 
irrespective of their explicit attitudes towards smoking. Both child and parent reports were used to assess parental 
smoking.
Given that Chapter 9 revealed that young children have a tendency to model the smoking behaviours they observe 
from their parents and thus appear to have already taken the first steps on the way to smoking uptake, we devoted also 
Chapter 10 to exploring pretend smoking in young children. In this study, children of non-smoking parents were invited to 
play along with children of smoking parents to gain insight into whether young children influence each other in pretend 
smoking and whether these peer influences could be explained by parental smoking. It was hypothesized that children of 
smoking parents would instigate pretend smoking during the role-play.
A summary and general discussion of the main findings from this thesis are presented in Chapter 11. In addition to the 
limitations of this thesis, implications of the findings are also addressed in this chapter, focusing on both practice and 
future research.


The relationship between smoking-specific parenting 
and developmental smoking trajectories in adolescence
Published as:
de Leeuw, R. N. H., Scholte, R. H. J., Vermulst, A. A., & Engels, R. C. M. E. (2010).
The relationship between parental smoking-specific socialization practices and developmental smoking 
trajectories of adolescents: How are changes in parenting related to changes in smoking?
Psychology and Health, 25, 999-1021.
Abstract
In this study we tested to what extent smoking-specific parenting and changes in parenting are related to adolescents' 
smoking trajectories. Data were used from a four-wave prospective study including 428 adolescents (aged M = 15.2; 
SD = .60). Latent Class Growth Analyses were conducted to identify trajectories. Multinomial Logistic Regression 
Analyses were executed to examine the relations between parenting and class membership. Longitudinal cross-lagged 
models were tested to examine causal predominance between parenting and smoking. Four trajectories were found, 
consisting of Non-smokers, Increasers, Stable smokers, and Decreasers. Quality of parental smoking-specific 
communication was strongly related to membership in the different trajectories. Along with the cross-lagged 
associations demonstrating that the quality of communication was predominantly related to future smoking rather 
than vice versa, these findings indicate that parents who talked about smoking in a constructive and respectful 
manner were more likely to have non-smoking children. In contrast, parents who talked often about smoking-related 
issues and increased these discussions over time were more likely to have smoking children, cross-lagged associations 
indicated that these findings could be best explained by children changing their parents. Having a non-smoking 
agreement was related to a lower risk in becoming a regular smoker.
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Even though the hazardous health consequences of smoking are generally known, many adolescents continue to take 
up smoking. Of the young people who persist to smoke, 50% will eventually die of its consequences (WHO, 2007a). Insight 
into factors related to smoking initiation or continuation is therefore needed. Previous research points out that parents 
function as crucial socialisation factors. First, parents are considered to be important role models (Bandura, 1977), who, by 
their own smoking, put their offspring at risk for becoming smokers as well (Chassin, et al., 1998; Conrad, et al., 1992; 
Mayhew, et al., 2000). Second, adolescent smoking may be substantially affected by parenting practices, especially when 
these practices aim at discouraging smoking (Jackson & Henriksen, 1997).
Communication about smoking-related issues seems to be one of the most promising anti-smoking parenting 
practices (Chassin, et al., 1998; Jackson & Henriksen, 1997). Whether these anti-smoking conversations are effective or not 
seems to depend on the quality (the way in which parents talkabout smoking) and the frequency (how often parents talk 
about smoking). Previous research showed that the quality of the smoking-specific communication is an important 
protective factor, indicating that parents who discuss smoking-related issues in a constructive and respectful manner can 
prevent their children from smoking (Harakeh, et al., 2005; Otten, Harakeh, et al., 2007). Regarding the frequency of 
anti-smoking communication, findings seem to be ambiguous with some studies reported that the frequency of 
anti-smoking communication is not related to adolescents' smoking (den Exter Blokland, et al., 2006; Ennett, et al., 2001), 
whereas others suggested that it predicts smoking escalation in adolescents who already experiment with smoking 
(Andrews, et al., 1993; Ennett, et al., 2001).
Another parental anti-smoking strategy is to impose smoking-specific house rules, such as prohibiting smoking inside 
the house (Jackson & Henriksen, 1997). Inconsistent patterns emerged for the relation between smoking-specific house 
rules and adolescents' smoking. Having house rules on smoking were found to be related to a reduced risk of smoking 
among adolescents in some studies (Andersen, et al., 2004; Henriksen & Jackson, 1998; Jackson & Henriksen, 1997), but 
were unrelated to adolescents' smoking in others (den Exter Blokland, et al., 2006; Harakeh, et al., 2005; Huver, Engels, et al., 
2007b).
Finally, parents may also establish a non-smoking agreement, which usually implies that parents reward their children 
for non-smoking until a certain age. In the Netherlands approximately a quarter of the adolescents has a non-smoking 
agreement (STIVORO, 2005). However, the effectiveness of such an agreement is doubtful as previous research showed no 
association between having an agreement and adolescents' smoking behaviour (Harakeh, et al., 2005; Huver, Engels, et al., 
2007b).
Although previous research shed light on the relations between smoking-specific parenting and adolescent smoking, 
in all these studies smoking was not studied from a developmental perspective. This is rather surprisingly as substantial 
differences in the individual development of smoking behaviour overtime can be observed. For example, some adolescents 
experiment with smoking and quit, while others escalate quickly and become regular smokers. Many scholars identified 
different developmental smoking trajectories during adolescence, with the number of trajectories ranging between three 
and six (see for an overview, Table 1). In all these studies, two trajectories of non-smokers and of stable regular smokers 
were found. The majority of these studies also found a group of adolescents who increased their smoking during
T ab le  1 Overview  of the Reviewed Studies on Smoking Trajectories in Adolescence.
Study Age Number of 
Trajectories
N Descriptions of the Trajectories
1 Abroms et al. (2005) 12 -15 years 5 1320 Never smokers, Intenders, Early experimenters, Early users, 
and Delayed escalators
2 Audrain-McGovern et al. (2004) 15 -18 years 4 968 Never smokers, Experimenters, Early/fast adopters, and 
Late/slow adopters
3 J. S. Brook et al. (2007; 2006; 2006) 14- 26 years 4 451 Non-smokers, Maturing-out smokers, Late-starting 
smokers, and Early-starting continuous smokers
4 Chassin et al. (2 0 0 0 ) 11-31 years 4a 8556 Experimenters, Early stable smokers, Late stable 
smokers, and Quitters
5 Colder et al. (2001) 12 - 17 years 5b 323 Early rapid escalators, Late moderate escalators, Late 
slow escalators, Stable light smokers, and Stable puffers
6 Fergus et al. (2005) 15 - 18 years 5 566 Abstainers, Experimenters/consistent light smokers, 
Consistent regular smokers, Accelerators, and Quitters
7 Guo etal. (2002) 1 0  - 21 years 5 808 Non-smokers, Experimenters, Late onsetters, Escalators, 
and Chronic smokers
8 Karp et al. (2005) 13 - 15 years 4b 369 Low-intensity/non-progressing smokers, Slow escalators, 
Moderate escalators, and Rapid escalators
9 Maggi et al. (2007) 10 - 17 years 5b 280 Late infreguent experimenters, Late freguent smokers, 
Early freguent experimenters, Early freguent smokers, 
and Early infreguent experimenters
1 0 Orlando et al. (2004) 13 - 23 years 6 5914 Non-smokers, Triers, Stable highs, Early Tucker et al. 
increasers, Late increasers, and Decreasers
11 Riggs et al. (2007) 12 - 24 yea rs 4 1017 Abstainers, Low users, Late stable users, and Early stable 
users
12 Soldz&Cui (2002) 1 2  - 18 years 6 852 Non-smokers, Experimenters, Early escalators, Late 
escalators, Continuous smokers, and Quitters
13 Stanton et al. (2004) 9 - 18 years 6 b 306 Early rapid escalators, Late rapid escalators, Late 
moderate escalators, Late slowescalators-smokers, 
Stable puffers, and Late slow escalators-puffers
14 Vitaro et al. (2004) 10 - 15 years 4 812 Never smokers, Early group, and two Late onset groups
15 White et al. (2000) 15 - 28 years 3 432c Non-smokers/light smokers, Moderate smokers, and 
Persistent heavy smokers
16 White et al. (2002) 12 - 31 years 3 374 Non/experimental smokers, Occasional/maturing out, 
and Heavy/regular smokers
17 White et al. (2004) 10 - 25 years 3 983d Non-smokers, Light/occasional smokers, and Heavy/ 
regular smokers
Note, A systematic literature research was carried out using PsyclNFO and Pubmed to retrieve studies in which distinct developmental smoking trajectories in 
adolescence were derived empirically. Keywords used were 'smoking', 'trajectories', and 'adolescence'. Reference sections of the identified articles were used to 
find additional studies, aAfter removing abstainers and erratic smokers, bNever smokers were excluded from the analyses, cln this study the described trajectories 
were identified among males (n = 218) and females (n = 214) separately, d ln this study the described trajectories were identified among African-Americans 
(n = 562) and Whites (n = 421) separately.
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adolescence. Finally, in a large number of these studies a trajectory of quitters was found as well. The present study is the 
first in which smoking-specific parenting is investigated in relation to adolescents' developmental smoking trajectories. 
Examination of the relation between smoking-specific parenting and adolescents' membership of specific smoking 
trajectories is necessary in order to detect which smoking-specific practices might be successful in order to prevent 
adolescents from smoking, and which actions might be useful to deploy as successful intervention strategies.
Another point of interest is, whether changes in parenting are related to adolescent smoking. For instance, it is feasible 
that not only the extent in which parents enforce house rules initially, but also the extent in which they loosen or tighten 
the reins over time affect adolescent smoking. Recent research has revealed that parents reacted to their children's 
smoking behaviour by increasing their anti-smoking socialisation talks and decreasing the smoking-specific house rules 
(Huver, Engels, Vermulst, & de Vries, 2007a). The question arises how such changes in parenting are related to subsequent 
alterations in adolescents' smoking development. Therefore, in the present study, we examined the relation between 
smoking-specific parenting and adolescent smoking over a period of three years, which enabled us to examine whether 
changes in smoking-specific parenting are related to changes in adolescents' smoking.
In conclusion, we aimed at identifying smoking trajectories during adolescence using Latent Class Growth Analyses 
(L. K. Muthen & Muthen, 1998-2007; Nagin, 1999). Based on previous research, we expected to find four smoking trajectories, 
namely: (I) adolescents who never smoked, (II) adolescents who increased their smoking, and (III) adolescents who smoked 
at baseline and continued, and (IV) adolescents who decreased their smoking. Additionally, we examined whether parental 
smoking and (changes in) smoking-specific socialisation practices were related to the different developmental smoking 
trajectories, while controlling for possible effects of sex and educational level of the adolescents, and parental support 
because the latter has been found to be related to a lower risk of smoking among adolescents (Chassin, et al., 1998; Tucker, 
Ellickson, & Klein, 2003; Wills, Resko, Ainette, & Mendoza, 2004). Finally, we executed longitudinal cross-lagged models, 
using Structural Equation Modelling, to examine the causal predominance between the smoking-specific parenting 
strategies and adolescent smoking in order to shed light on whether parenting principally is related to future smoking, or 
smoking to later parenting (Byrne, 1998; Finkel, 1995). More specific, cross-lagged models were tested between adolescent 
smoking and each smoking-specific parenting strategy separately (see Figure 1) to investigate whether parenting is 
affecting their child's smoking and vice versa. The full-family data allowed us to investigate child as well as parental 
perspectives on parenting.
Figure 1 Cross-lagged model for testing bi-directional relations between smoking-specific parenting 
and adolescent smoking.
Methods
Participants
In the current study we used data from the first four waves of the ongoing "Family and Health" project (Harakeh, et al., 
2005; van der Vorst, Engels, Meeus, Dekovic, & Van Leeuwe, 2005). In this survey project 428 full-families, each consisting of 
father, mother, and two adolescent children participated. All families fulfilled the following inclusion criteria: Parents were 
married or living together, all family members were biologically related, and the two siblings were neither twins nor 
mentally or physically disabled. The mean age of the younger and the older siblings was 13.4 (SD = .50), and 15.2 (SD = .60) 
respectively. Girls and boys were almost equally represented: 52.3% of the younger and 47.2% of the older adolescents 
were girls. In this study, we only analyzed data from the older adolescents, as (I) it is not desirable to combine data of the 
younger and the older siblings as they are not independent from each other, and as (II) among the older adolescents, we 
expected to find a trajectory of adolescents who decrease their smoking. Theoretically, it will be difficult to detect this 
group among the younger adolescents (cf. Table 1).
Procedure
The addresses of families with a mother, a father and at least two adolescent children were obtained from the records 
of 22 municipalities in the Netherlands. These families were approached by mail inviting them to participate. A total of 885 
families volunteered, of which 765 fulfilled the inclusion criteria. Due to financial constraints we could include 428 families,
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with selection based on education levelsand constellation ofthe sibling pairs. Data collectionforthe baseline measurement 
(T1) took place between November 2002 and April 2003. Currently, data have been collected in four annual waves. A total 
of 416 families participated at T2, 404 at T3, and 356 at T4, resulting in a response rate of 83%. Interviewers visited families 
in their homes, asking all four family members to complete an extensive questionnaire predetermined for that specific 
family member. The family members had to sit apart and were not allowed to discuss the questions or answers with each 
other. Each family received € 30 per wave if all four family members had completed their questionnaire. For families 
participating in the first three waves, five travel cheques of € 1000 were raffled. Attrition analyses revealed that children of 
families that dropped out were less likely to follow higher education (OR = .69, 95% Cl = .48 - .99, p < .05) than children of 
families that participated in four times.
Measures
Adolescents' smoking. Adolescents were asked to report on a 9-point scale which stage of smoking applied to them 
(Kremers, Mudde, & de Vries, 2001). Responses ranged from 1 = "I never smoked, not even one puff', to 9 = "I smoke at least 
once a day." Because ofthe skewness ofthe distribution, this variable was transformed into a new variable ranging from 1 
to 5 [1 = "I have never smoked, not even one puff"; 2 = "I tried smoking, I don't smoke anymore"; 3 = "I stopped smoking, 
after smoking at least once a month" (based on the initial responses "I stopped smoking, after smoking less than once a 
week" and "I stopped smoking, after smoking at least once a week"); 4 = "I smoke occasionally, but not every day" (based 
on "I try smoking now and then", "I smoke less than once a month", and "I smoke not weekly, but at least once a month", 
and "I smoke not daily, but at least once a week"); 5 = "I smoke at least once a day"].
Parental smoking. Fathers and mothers were asked to report on an 8-point scale (1 = "I never smoked, not even one 
puff' to 8 = "I smoke at least once a day') which stage of smoking applied to them (Kremers, et al., 2001). Each parent was 
classified into one of the following groups with respect to their lifetime smoking status: never smoker, former smoker, or 
current smoker. Subsequently, six categories of parental smoking status were established: (1) both parents had never 
smoked, (2) one parent is a former smoker and the other had never smoked, (3) both parents are former smokers, (4) one 
parent is a current smoker and the other had never smoked, (5) one parent is a current smoker and the other is a former 
smoker, or (6) both parents are current smokers (Farkas, Distefan, Choi, Gilpin, & Pierce, 1999).
Quality of communication. This scale represents a constructive and respectful way of communicating about smoking 
between both parent and adolescent. All items for the adolescents are presented in Table 2. Parents were asked to answer 
comparable questions (Harakeh, et al., 2005). Cronbach's alphas varied across the waves with values ranging from .74 to .88.
Frequency of communication. This scale reflects how often in the past 12 months parents started to talk with their child 
about smoking-related issues of which the items are displayed in Table 2. Both the adolescents and their parents were 
asked to answer these questions (Ennett, et al., 2001; Harakeh, et al., 2005). Cronbach's alphas ranged from .85 to .91.
House rules. This scale reflects the existence of smoking-specific rules at home which was measured by five statements 
(see Table 2). Both the adolescents and their parents were asked to answer these questions (Engels & Willemsen, 2004). 
Cronbach's alphas varied across the waves with values ranging from .74 to .84.
Non-smoking agreement. As presented in Table 2, adolescents were asked to report whether they had a non-smoking 
agreement with their mother and/or father (Harakeh, et a I., 2005). Both parents were also asked whether they have a 
non-smoking agreement with their child or not. Based on these answers a new variable was constructed, with the following 
categories: 0 = "no, child has no agreement" and 1 = "yes, child has an agreement with one or both parents."
Strategy of Analyses
Latent Class Growth Analyses (LCGA) (Nagin, 1999) were performed to identify distinctive smoking trajectories by 
using Mplus (L. K. Muthen & Muthen, 1998-2007). In LCGA individual development is captured with two latent variables, 
namely the intercept and the slope. The intercept represents the estimated initial level at baseline and the slope represents 
the rate of change over time. These intercepts and slopes were used to establish latent classes of adolescents sharing 
similar developmental trajectories. Because of the skewness of the distribution of some model variables, the parameters 
in the models were estimated applying the Maximum Likelihood estimator with Robust standard errors (MLR). To make 
optimal use of the data we used the Full-lnformation Maximum Likelihood (FIML) approach (L. K. Muthen & Muthen, 
1998-2007). To be able to decide on the appropriate number of latent trajectories, we considered various aspects of the 
class-solutions. First, we examined the Bayesian Information Criterion (BIC), a measure of parsimony in model building. 
The model with the lowest BIC-value indicates the optimal fit (Kass & Wasserman, 1995;G. Schwarz, 1978). A related measure 
is Akaike's Information Criterion Index (AIC) (Everitt, 1998) with lower values indicate a better model fit. A third criterion is 
the classification quality of the model based on posterior probabilities, which express the degree to which adolescents 
belong to their trajectory class (Nagin, 1999). High posterior probabilities indicate that the model is able to assign each 
adolescent to a particular class. Based on these posterior probabilities the entropy measure H summarizes these probabilities 
in one index. A high value (near 1) indicates a high level of classification quality (Everitt, 1998). Another criterion was the 
Lo-Mendell-Rubin adjusted Likelihood Ratio Test (LMR-LRT) (L. K. Muthen & Muthen, 1998-2007). With this test it is possible 
to test whether a model with k + 1 classes is significantly better than a model with k classes. A final criterion will be the 
usefulness of the classes from practical or theoretical considerations.
After identifying trajectories, Multinomial Logistic Regression analyses were conducted to examine whether parental 
smoking and smoking-specific socialisation was related to adolescents' membership in a specific trajectory, while 
controlling for adolescents' sex and educational level, and parental support (Nagin, 1999). To assess how parental smoking- 
specific communication and smoking-specific house rules were related to adolescents' smoking development, we 
distinguished between the initial level (= intercept) and the change or stability over time (= slope) which were assessed 
by executing Latent Growth Curve modelling (LGC) (Duncan, et a I., 1999).
Finally, to examine causal predominance between parenting and adolescent smoking, we tested a cross-lagged model 
(see Figure 1) for each smoking-specific parenting strategy and adolescent smoking using Structural Equation Modelling 
(SEM) in Mplus (L. K. Muthen & Muthen, 1998-2007). Parameters in the models were estimated applying the Maximum 
Likelihood estimator with Robust standard errors (MLR). Additionally, we controlled for the categorical structure of the 
smoking variables by using the CATEGORICAL ARE option in Mplus (L. K. Muthen & Muthen, 1998-2007). The fit of the
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T ab le  2 Overview  of the Measurements on Smoking-Specific Parenting.
Variable Survey Question(s) Response Options
Quality of smoking-specific My mother/father and 1 are interested in each other's opinions on Completely not true
communication (6 -item index per smoking Not true
parent) My father/ mother and 1 are able to talk easily about our opinions Neither true nor untrue
concerning smoking True
When my father/ mother and 1 are talking about smoking we both 
feel comfortable
When talking about smoking 1 think my mother/father is dishonest 
and unreasonable
Whenever my mother/father and 1 discuss smoking, 1 feel s/he 
understands me
Whenever my mother/father and 1 discuss smoking 1 feel s/he takes 
me seriously
Completely true
Freguency of smoking-specific During the last 12 months did your mother/father... Never
communication (8 -item index per ... encourage you refrain from smoking? Rarely
parent) ... discourage you to have friends who smoke? Sometimes
... discuss the dangers of smoking with you? Often
... discuss the dos and don'ts of smoking with you? Very often
talk about punishment if you smoked? 
tell you not to smoke?
talk with you about the glamorizing of film and screen smoking? 
advise you howto resist peer pressure to smoke?
House rules (5-item index) My parents and other adults are allowed to smoke indoors but Completely not true
children are not Not true
My parents do not mind smoking indoors Neither true nor untrue
1 am not allowed to smoke indoors True
My parents will not allow others to smoke indoors
At home it is a rule that anyone who wants to smoke has to go
outside
Completely true
Non-smoking agreement Do you have an agreement with your mother/ father not to smoke? No
Yes
model was assessed by the following fit indices: x2, CFI (Comparative Fit Index, with a cut-off value of = .95), and RMSEA 
(Root Mean Square Error of Approximation, with a cut-off value of = .06) (L. T. Hu & Bentler, 1999). Initially, we ran the analyses 
with data of adolescents' perspectives on parenting. After that, we ran the analyses with data with parent reports.
Results
Descriptive Statistics
Descriptive findings are presented in Table 3. High consistency was found between the quality of communication with 
both parents (r = .69, p < .01), and between the frequency of anti-smoking communication with both parents (r = .83, 
p < .01). To avoid problems of multicollinearity in the next analyses we constructed new variables for the quality and 
frequency of anti-smoking communication in which the data of the fathers and the mothers were merged. Correlations 
between reports of the father and the mother concerning all smoking-specific parenting variables varied in their strength 
(correlations ranged between: r= .25, p < .01, and r=  .75, p < .01). Yet, we were interested in how adolescent are socialised 
by both their parents and not primarily in the differences between fathers and mothers, therefore, we decided to merge 
the parental reports on smoking-specific parenting as well. Correlations between all model variables are presented in 
Table 4.
Identifying Different Developmental Smoking Trajectories
Latent Class Growth Analyses (LCGA) revealed a significant intercept and slope, but no significant quadratic trend. 
We decided to investigate models with two up to six classes. A solution with more than six classes was not reasonable due 
to very small numbers of participants per class. The BIC and AIC values were decreasing with increasing number of classes, 
but the rate of decrease was rather small. Based on BIC-values, a five-class solution was the best one. Based on entropy 
two-, four-, and five-class solutions were possible and the Lo-Mendell-Rubin adjusted Likelihood Ratio Test (LMR-LRT) 
showed that four and five classes were more appropriate than six classes. Therefore, we concentrated on a 4- or 5-class 
solution. The 4-class and the 5-class solutions showed 3 identical classes. One class of the 4-class solution, characterized 
by an increase in smoking, was split up into two classes in the 5-class solution. The differences between these two classes 
were very small and the posterior probabilities were higher for the 4-class solution (between .91 and .98) than the 5-class 
solution (between .88 and .98). Therefore, we decided to choose a 4-class solution. The different smoking trajectories per 
class are illustrated in Figure 2. The intercepts and slopes for each trajectory class are presented in Table 5.
One class (1) consisted of adolescents who never smoked or who tried smoking once. Of all adolescents 62.3% 
(n = 268) were classified into this group of "Non-smokers." The class of (2) "Increasers" (17.7%, n = 73) represented the 
adolescents who never smoked or tried smoking once at baseline and started to smoke on a regular basis during the 
measurement period. The (3) "Stable smokers" represented 13.7% of the adolescents (n = 59) who were experimenting 
with smoking or smoked regularly at the first measurement and more or less maintained this behaviour. The "Decreasers" 
(4) were 6.3% of the adolescents (n = 28) who were experimenting with smoking or smoked regularly at the first 
measurement and reduced their smoking or quit smoking in the subsequent three years. Noteworthy, to observe from 
which smoking stage adolescents develop to another within each trajectory class, compare the response options (provided 
with the description of the smoking measure) with the starting value and the end point of the depicted smoking trajectory 
in Figure 2.
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Table 3 Descriptive Statistics for the Smoking-Specific Parenting Variables and Smoking 
Behaviour at Baseline.
Child reports
M SD
Parent reports
M SD
Adolescent smoking 
Never smoked 
Tried smoking 
Stopped smoking 
Smoked occasionally 
Smoked daily 
Parental support
from father 3.93 .53
from mother 4.12 .41
Paternal smoking 
Never smoked 
Former smokers 
Current smokers 
Maternal smoking 
Never smoked 
Former smokers 
Current smokers 
Quality of communication
with father 3.54 .72
with mother 3.59 .69
Freguency of communication
with father 1.75 .71
with mother 1.82 .69
House rules 3.35 1.02
Non-smoking agreement
No 64
Yes 33.6
51.4
26.6
4.4
9.3
7.7
4.12
4.36
3.82
3.93
2.09
2.17
3.38
.40
.37
.63
.57
.71
.71
.97
40.9
34.1
23.4
38
40
20.6
57.9
40
The Relationship between Adolescents’ Trajectory Class Membership and Parental Smoking- 
specific Socialisation with Child Reports
Before conducting the Multinomial Logistic Regression analyses, we calculated the intercepts and slopes for parental 
smoking-specific communication and smoking-specific house rules by using Latent Growth Curve modelling (LGC). These 
findings are presented in Table 5. Means for the intercepts and slopes for these variables indicated that parents (1) talked 
about smoking in a relatively constructive and respectful way, which remained quite stable during the measurement
F ig u re  2 Estimated smoking trajectories for the adolescents in this study.
Non-smokers (62.3%) 
Increasers (17.7%) 
Stable smokers (13.7%) 
Decrea sers (6.3%)
Table 4 Correlations between the Predictors at Baseline and the Repeated Measures of Smoking.
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1- Sex1
2 - Education level .08
3- Parental support (CR) -.05 .06
4- Parental support (PR) .01 .08 .38**
5- Parental smoking .01 -.11* .04 -.04
6 - Quality of communication (CR) .01 .25** .51** .2 2 ** -.1 2 *
7- Quality of communication (PR) -.03 .1 2* .16** .35** -.33** .32*
8 - Freguency of communication (CR) -.03 .0 2 .07 .0 2 -.08 .05 -.05
9- Freguency of communication (PR) .01 -.2 2 ** -.07 -.03 .07 -.17** -.1 0 * .41**
1 0 - Elouse rules (CR) -.03 .16** -.01 .07 -.52** .11* .2 1 ** .1 2 * .0 2
11- Elouse rules (PR) -.03 .19** -.03 .08 -.52** .1 2 * .26** .0 2 -.01 .75*’
1 2- Non-smoking agreement (CR) -.03 -.05 -.01 -.05 .08 -.03 -.01 .2 0 ** .18** .0 2 -.07
13- Non-smoking agreement (PR) -.03 -.03 -.01 -.08 .08 -.03 -.1 2 * .18** .2 1 ** .01 -.04 .6 6 **
14- Adolescent smoking T1 .0 2 -.25** -.11* -.15** .1 2 * -.34* **-.36** .14** .34** - .0 2 -.1 0 * .01 .11*
15- Adolescent smoking T2 .05 -.2 0 ** -.16** -.18** .1 0 -.34* -.32** .13** .34** -.01 -.07 .05 .09 .75**
16- Adolescent smoking T3 .03 -.19** -.15** -.13** .14** -.34* -.32** .13* .26** -.08 -.1 0 * .04 .06 .70** .75**
17- Adolescent smoking T4 -.01 -.15** -.13* -.09 .19** -.26* -.24** .11* .18** -.03 -.10 .01 .04 .60** .70** .73**
Note. 10 = boy and 1 = girl; CR = based on child reports; PR= based on parental reports; *p  < ,05 and **p  < ,01,
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Table 5 O verview  of the Mean Intercepts and Slopes.
Intercept Slope
For each trajectory
Non-smokers 1.30*** .06***
Increasers 1.6 6 *** .8 8 ***
Stable smokers 4.43*** .07*
Decreasers 3.80*** -.58***
For smoking-specific parenting with child reports
Quality of communication 3.56*** . 0 0
Freguency of communication 1.80*** -.1 1***
House rules 3.36*** .1 0 ***
For smoking-specific parenting with parent reports
Quality of communication 3.87*** -.03***
Freguency of communication 2.15*** -.14***
House rules 3.39*** .n***
Note “  p < .05 a rid *** p < .001
period, (2) talked sporadically about smoking, and that this frequency decreased over time, and (3) established relatively 
strict house rules, and became stricter over time. These intercepts and slopes were input for the Multinomial Logistic 
Regression analyses. To assess the possible impact of the non-smoking agreement and the control variables we used data 
from T1. Results from the Multinomial Logistic Regression analyses are presented in Table 6.
Compared to Non-smokers, Increasers were more likely to have smoking parents, less likely to have parents who talked 
about smoking in a constructive and respectful manner, and had a lower chance that parents changed their communication 
style into a more constructive and respectful manner over time. Increasers were more likely to have parents who talked 
about smoking-related issues more frequently, and they had a higher chance that their parents increased the number of 
smoking-related conversations over time, than Non-smokers. Comparing Stable smokers with Non-smokers, it appeared 
that Stable smokers were less likely to have parents who talked about smoking in a constructive and respectful manner, 
and were more likely to have parents who talked about smoking-related issues regularly. Stable smokers were less likely to 
have a non-smoking agreement with their parents than Non-smokers. Comparing the Decreasers with the Non-smokers, 
Decreasers were more likely to have a non-smoking agreement with their parents.
Compared to Increasers, Stable smokers were more likely to have parents who improved their communication style. 
Decreasers were more likely to have parents who improved their manner of communicating than Increasers and they were 
more likely to have a non-smoking agreement with their parents. Compared with the Stable smokers Decreasers were 
more likely to have a non-smoking agreement with their parents. In all these analyses we controlled for (possible) influences 
of adolescents' sex and educational level, and for parental support.
Table 6 Results of the Multinomial Logistic Regression Analyses with Child Reports for Parenting.
Increasers Stable smokers Decreasers
OR 95% Cl OR 95% Cl OR 95% Cl
Non-smokers
Sex .89 .6 6 - 1.19 1.16 .83 - 1.63 1 .01 .67 - 1.52
Educational level 1.27 .93 - 1.74 .70* .49 - .99 .74 .47 - 1.16
Parental support .95 .6 8 - 1.34 1.27 .8 6 - 1.87 .97 .59- 1.59
Parental smoking 1.44* 1.01 - 2.04 1.14 .76- 1.70 1.63 .97 - 2.72
Quality of communication
Intercept .42*** .28 - .62 .33*** .21 - .53 .59 .33 - 1.04
Slope .56*** .41 - .77 .92 .64- 1.33 1.11 .72 - 1.69
Freguency of communication
Intercept 1.76** 1.19-2.62 251*** 1.61 - 3.92 1.35 .74 - 2.43
Slope 1.95** 1.31 - 2.90 1.31 .8 8 - 1.96 1.27 .74-2.18
Elouse rules
Intercept 1.27 .87 - 1.84 . 8 6 .56- 1.32 1.51 .87 - 2.62
Slope 1.05 .79- 1.39 .72 .51 - 1.03 . 8 8 .57 - 1.37
Non-smoking agreement 1 .0 0 .74- 1.34 .6 8 * .48 - .98 1.70* 1.13 - 2.55
Increasers
Sex 1.31 .8 8 - 1.93 1.13 .71 - 1.80
Educational level .55** .36- .83 .58* .35 - .96
Parental support 1.33 .85 - 2.08 1 .0 2 .59- 1.76
Parental smoking .79 .50- 1.26 1.13 .64-2.01
Quality of communication
Interce pt .79 .47- 1.34 1.42 .76 - 2.64
Slope 1.64* 1.06-2.53 1.97** 1.21 - 3.23
Freguency of communication
Interee pt 1.42 .87 - 2.33 .76 .40- 1.45
Slope . 6 8 .42 - 1.08 .65 .36- 1.18
Elouse rules
Intercept . 6 8 .41 - 1.13 1.19 .64-2.21
Slope .69 .47 - 1.03 .84 .52 - 1.37
Non-smoking agreement .69 .45 - 1.04 1.70* 1.07 - 2.70
Stable smokers
Sex .87 .53 - 1.41
Educational level 1.06 .62 - 1.80
Parental support .77 .43- 1.36
Parental smoking 1.43 .79 - 2.60
Quality of communication
Intercept 1.78 .92 - 3.47
Slope 1 .2 0 .72 - 2.01
Freguency of communication
Intercept .54 .28- 1.04
Slope .97 .53 - 1.76
Elouse rules
Intercept 1.76 .92 - 3.37
Slope 1 .2 2 .73 - 2.04
Non-smoking agreement 2.48*** 1.50-4.10
Note, The reference classes are placed In the left column. Dummy variables are sex (0 = boy and 1 = girl) and having a non-smoking agreement or not 
(0 = no and 1 =yes). Education level is ranging from low to high, 0/? = Odds Ratio; 95% C/ = 95% Confidence Interval; *p < ,05, **p < ,01, and ***p < ,001,
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Cross-Lagged Associations between Smoking and Smoking-Specific Parenting with Child Reports
Cross-lagged models were tested between adolescent smoking and all four smoking-specific parenting strategies 
separately. Findings from these analyses are presented in Table 8. Concerning the model on the quality of the smoking- 
specific communication, cross-lagged associations demonstrated that the quality of communication at T1 was negatively 
related to adolescent smoking at T2 (b = -.30, p < .01). No other significant cross-lagged associations were found, indicating 
that the quality communicating about smoking is predominantly related to future smoking, rather than vice versa. 
Cross-lagged findings for the model on the frequency of communication showed that smoking was related to an increase 
in the number of smoking-related talks in the future (T1 —> T2: b = 05, p < .01, and T2 —> T3: b = .04, p < .05). For the other 
way around, no significant associations were found. For house rules, two cross-lagged associations were found, namely 
between rules at T2 and smoking at T3 (b = -.12, p < .05) and between smoking at T2 and rules at T3 (b = -.04, p < .05), 
indicating that having house rules concerning smoking is related to future smoking in adolescents, and smoking in 
adolescents is related to less stricter house rules. For smoking and having a non-smoking agreement no significant 
cross-lagged associations were found.
Findings for Smoking-Specific Parenting Reported by Parents
Results of the Multinomial Logistic Regression analyses with data based on parent reports are presented in Table 7. 
In line with models including child reports, findings demonstrated that the quality and frequency of smoking-specific 
communication were related to adolescents' membership in different smoking trajectories. In contrast to the findings 
which were based on the child reports, no significant relations were found for having a non-smoking agreement. For the 
four cross-lagged models on parent-reported parenting, findings revealed one significant association between smoking 
at T1 and the frequency of communication at T2 (b = .04, p < .05). All unstandardized estimates of these analyses are 
presented in Table 8.
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Table 7 Results of the Multinomial Logistic Regression Analyses with Parent Reports for Parenting.
OR 95% Cl OR 95% Cl OR 95% Cl
Increasers Stable smokers Decreasers
Non-smokers
Sex .83 .62 - 1.11
Educational level 1.23 .90- 1.68
Parental support .93 .6 8 - 1.27
Parental smoking 1.25 .87- 1.78
Quality of communication
Intercept .73 .50- 1.05
Slope .90 .6 8 - 1 .21
Freguency of communication
Intercept 2.69*** 1.78-4.06
Slope 2.70** 1.82-4.03
Elouse rules
Intercept 1.28 .8 8 - 1 .8 6
Slope 1.06 .78- 1.44
Non-smoking agreement .91 .6 8 - 1 .2 2
Increasers 
Sex
Educational level 
Parental support 
Parental smoking 
Quality of communication 
Intercept 
Slope
Freguency of communication 
Intercept 
42 Slope
Elouse rules 
Intercept 
Slope
Non-smoking agreement 
Stable smokers 
Sex
Educational level 
Parental support 
Parental smoking 
Quality of communication 
Intercept 
Slope
Freguency of communication 
Intercept 
Slope 
Elouse rules 
Intercept 
Slope
Non-smoking agreement
1 .01 .71 - 1.43 1 .01 .67 - 1.52
.82 .57 - 1.19 .76 .49- 1.17
1 .0 0 .69- 1.45 .87 .57 - 1.32
.85 .54- 1.33 1.38 .84-2.27
.39*** .26- .59 .85 .52 - 1.40
1 .0 2 .72 - 1.44 .92 .60- 1.40
3.73*** 2.30 - 6.03 2.05* 1.19-3.54
2 .0 2 ** 1.30-3.16 1.34 .80-2.23
.82 .51 - 1.33 1.24 .74 - 2.09
1.08 .75 - 1.54 .80 .50- 1.26
.85 .59- 1.21 1 .21 .91 - 1.82
1 .21 .81 - 1.80 1 .2 2 .77 - 1.93
.67 .44- 1.01 .62 .38- 1.01
1.08 .71 - 1.64 .94 .58- 1.51
. 6 8 .41 - 1.13 1.11 .63 - 1.94
.54** .34 - .85 1.17 .67 - 2.05
1.13 .78- 1.64 1 .0 2 .64- 1.61
1.39 .83 - 2.32 .76 .42 - 1.39
.75 .45 - 1.23 .50* .28 - .89
.64 .37- 1.11 .97 .54- 1.76
1 .01 .67 - 1.52 .75 .45 - 1.25
.93 .63 - 1.40 1.34 .85 - 2.11
1 .01 .62 - 1.64
.93 .55 - 1.56
.87 .53 - 1.44
1.62 . 8 8  - 2.99
2.18** 1.23 - 3.84
.90 .55 - 1.46
.55 .29- 1.04
. 6 6 .36- 1.21
1.51 .79 - 2.91
.74 .44- 1.27
1.43 .88-2.34
Note The reference c la ; ;e ;  are p laced in the left co lum n. D um m y variab le ; are sex (0 = boy arid I = girl) arid having a non-sm oking ag reem en t or not 
(0 = no arid I = ye;). Education level i; ranging from low  to  high. OR = O d d ; Ratio; 95%  C/ = 95%  Confidence  Interval; *p  < .05, **p  < .01, arid ***p  < .001
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Table 8 Unstandardized Estimates for the Cross-Lagged Analyses between Each Smoking-Specific Parenting Strategy 
and Adolescent Smoking.
Quality of 
communication
Frequency of 
communication
House rules Non-smoking
agreement
Child
reports'
Pa rent 
reports2
Child
reports3
Parent
reports4
Child
reports5
Parent
reports6
Child
reports7
Parent
reports8
Cross-lagged paths
Parenting T1 —> Smoking T2 -.30** -.48 .12 .22 .01 -.02 .06 .06
Parenting T2 —> Smoking T3 .10 .12 -.01 .11 -.12* .02 -.09 -.14
Parenting T3 —> Smoking T4 -.17 .28 -.05 -.51 .05 -.02 .06 .06
Smoking T1 —> Parenting T2 -.03 -.02 .05** .04* -.04 .01 -.01 -.02
Smoking T2 —> Parenting T3 -.04 .01 .04* .01 -.04* -.01 -.01 -.04
Smoking T3 —> Parenting T4 -.03 -.01 .01 -.01 .02 .01 .01 .01
Cross-sectional associations
Parenting T1 —> Smoking T1 -.24*** -.14** .12* .16*** -.01 -.11 .01 .07*
Parenting T2 —> Smoking T2 -.05* -.04* .05* .05*** .06* .01 .02 .02
Parenting T3 —> Smoking T3 -.06* -.01 .06** .01 .01 .02 -.03* .02
Parenting T4 —> Smoking T4 -.05 -.03* .05 .05** .01 .06 .01 -.03
Stability paths
Parenting T1 —> Parenting T2 .75*** 9 9 *** .57*** .89*** .96*** 9 9 *** .71*** 8i***
Parenting T2 —> Parenting T3 .62*** .82*** .63*** .76*** .84*** .96*** .96*** .96***
Parenting T3 —> Parenting T4 .63*** .86*** .60*** 8 i*** .81*** .93*** 9 9 *** .98***
Smoking T1 —> Smoking T2 .76*** .76*** .79*** .77*** .80*** .80*** .80*** .80***
Smoking T2 —> Smoking T3 .99*** .97*** .96*** .96*** .95*** .96*** .96*** .95***
Smoking T3 —> Smoking T4 9 4 *** 9 9 *** .96*** 9 9 *** .96*** .96*** .96*** .96***
Note. 'X2 (d f = 29, N = 426) = 47.39, CFI = .99, arid RM SEA  = .04.2x2 (d f = 29, N = 428) = 49.39, CFI = .99, arid RM SEA  = .04.3x2 (d f = 29, N = 426) = 54.39, CFI = .99, 
arid RM SEA  = .05. 4x2 (d f = 29, N = 426) = 40.01, CFI = 1.00, arid RM SEA  = .03.5x2 (d f = 29, N = 426) = 43.61, CFI = 1.00, arid RM SEA  = .03 .6x2 (d f = 26, N = 426) 
= 34.70, CFI = 1.00, arid RM SEA  = .02. 7x2 (d f = 6, N = 426) = 9.21, CFI = 1.00, arid RM SEA  = .02. :!x2 (d f = 6, N = 426) = 17.07, CFI = .99, arid RM SEA  = .05 
Th ese  te s t ;  o f  m o d e l fit in d ica ted  th a t th e e  ro ;;- lagged  m o d e l; fitted  th e  data w e ll. * p < .05, **  p < .01 *** p < .001
Discussion
In this study we examined which smoking trajectories could be identified during adolescence and whether parental 
smoking and smoking-specific parenting were related to these trajectories. Findings showed that in our sample four 
trajectories could be identified, namely Non-smokers, Increasers, Stable smokers, and Decreasers. These trajectories are 
comparable with the trajectories found in earlier studies (Chassin, et al., 2000; Fergus, Zimmerman, & Caldwell, 2005). 
Smoking-specific parenting practices were associated with adolescents' membership in the different smoking 
developmental trajectories.
First, smoking-specific communication turned out to be strongly related to adolescents' smoking, which is in line with 
previous findings (Chassin, et al., 1998; Jackson & Henriksen, 1997). Concerning the quality, when parents communicated 
about smoking in a constructive and respectful manner, they were more likely to have non-smoking children. Moreover, it 
was found that parents of children who increased their smoking were more likely to show a decline in their quality of 
communicating, than parents of non-smoking offspring. These findings might indicate a parental reaction to their child's 
smoking behaviour: Perhaps parents change their way of communicating into a more stricter and rigid way in an attempt 
to keep their child from further escalation. Decreasers were more likely to have parents who changed their communication 
in a favourable way than the Increasers, implying that parents who remain the same or improve their manner of talking 
about smoking are more likely to have children who decrease or stop smoking. Otherwise, it could also mean that the 
quality of talks improved as the adolescents start smoking less. Findings of the cross-lagged models, which provided the 
opportunity to examine causal predominance between each parenting strategy and smoking (Byrne, 1998; Finkel, 1995), 
revealed that the quality of the smoking-specific communication was predominantly related to later smoking (at least with 
child reports), indicating that how parents discuss smoking-related topics has more impact on their children's smoking 
than vice versa. In conclusion, parents who communicate about smoking in a constructive and respectful way and hold 
on to this style of communicating seem to lower the odds that their child initiates or escalates smoking. In our analyses we 
controlled for overall levels of parental support, indicating that the quality of the smoking-specific communication is 
uniquely related to adolescents' smoking, above and beyond the levels of parental support.
Findings also demonstrated that parents who talked frequently about smoking were more likely to have children 
belonging to the Increasers or the Stable smokers. Additionally, parents who intensified their anti-smoking talks over time 
were more likely to have adolescents who increased their smoking. Findings of the cross-lagged models demonstrated 
that smoking was related to higher frequencies of parental conversation about smoking in the future, suggesting that 
changes in how often parents initiate a smoking-specific conversation depends on whether a child started to smoke 
(Huver, Engels, et al., 2007a). Taken these findings together, it is presumably the case that associations between the 
frequency of communication and adolescent smoking in general could be explained best by children changing their 
parents: By starting to smoke, adolescents trigger their parents to communicate about smoking more often.
Second, neither the extent to which house rules were initially imposed nor the extent to which parents loosen or 
tighten the reins over time was related to adolescents' membership of a smoking trajectory. Findings of the cross-lagged 
models showed bi-directional relations between child-reported smoking rules and smoking, however the effect sizes 
were rather small. Nevertheless, caution is warranted when making firm statements about the probable ineffectiveness of 
smoking-specific house rules as other findings showed strong associations between smoking-specific house rules and 
smoking (Henriksen & Jackson, 1998; Jackson & Henriksen, 1997). This ambiguity in findings might be explained by 
differences in the measurements of smoking-specific rules. In the present study, we measured the level of smoking 
restrictions in the household, while in the mentioned previous studies the effectiveness of a total ban was measured. 
Perhaps having a total ban is (more) effective.
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Third, in contrast to previous studies (Harakeh, et al., 2005; Huver, Engels, et al., 2007b), the present findings revealed a 
relationship between having a non-smoking agreement and smoking. Having a non-smoking agreement differentiated 
between several smoking trajectories: Adolescents who never smoked or who tried smoking once were more likely to 
report to have a non-smoking agreement with their parents than the Stable smokers. Additionally, Decreasers were more 
likely to have a non-smoking agreement than the Increasers and the Stable smokers. These findings imply that having a 
non-smoking agreement discouraged adolescents from becoming a regular smoker. Strikingly, the Decreasers were also 
more likely to have a non-smoking agreement than the Non-smokers. This could mean that the adolescents reacted to the 
established non-smoking agreement by starting to smoke. Perhaps parents unintentionally created an image of smoking 
as a tempting forbidden fruit (Vingilis & Degenova, 1984), which may then triggered experimenting in adolescents. On the 
other hand, the associations between having a non-smoking agreement and trajectory class membership could also mean 
that parents reacted to the smoking behaviour of their child by implementing an agreement in order to avoid smoking 
escalation in their child. As we did not find support for significant bi-directional associations in the cross-lagged analyses, 
we do not know whether a non-smoking agreement predominantly affected the adolescents or the other way around. In 
conclusion, by implementing a non-smoking agreement, parents might prevent their children from regular smoking, but 
presumably not from full abstinence or they might even encourage experimentation in their children.
It is important to stress that in our analyses parental smoking was taken into account. This implies that smoking- 
specific socialisation practices decrease the likelihood of smoking among adolescents even if parents themselves smoke 
(Jackson & Henriksen, 1997). Although this appears to be a promising message to smoking parents, it is important to note 
that smoking parents are less likely to be engaged in anti-smoking socialisation, which could be explained by a parental 
lack of credibility to implement anti-smoking strategies (Jackson & Dickinson, 2003; Otten, et al., 2008a). Moreover, the 
currentfindings also revealed significant relationships between parental smoking and adolescents' smoking development, 
implying that parents' own behaviours remain important irrespective of parenting qualities.
Noteworthy, the associations between parenting and smoking development are stronger or only found to be significant 
when child reports for parenting were used, which is in line with previous findings from Chassin and colleagues (1998). 
This discrepancy in reports underscores the relevance of adolescents' perceptions on their parents' socialisation practices in 
relation to smoking. It is essential to focus on how adolescents perceive anti-smoking socialisation as their parents are probably 
more likely to overestimate their positive parenting strategies to conform to (cultural) standards of being "good" parents, and 
thus, for instance, report to talk more often and more constructively about smoking (Harakeh, et al., 2005).
Despite the positive features of this study, such as its longitudinal four-wave design and the relatively complex and 
sophisticated analyses, there are some caveats to keep in mind. First, no causal interpretations can be derived from the 
present findings and more research is needed to examine the actual impact of smoking-specific parenting on adolescent 
smoking over time by executing studies with a Randomised Controlled Trial (RCT) design (Jackson & Dickinson, 2003). 
Second, some of the smoking trajectories consisted of rather small numbers of adolescents. It is possible that the relatively 
small groups affected the current findings in such a way that no significant associations were found between some of the 
independent variables and membership in a specific class, resulting in type II errors. Third, we used full-families and we do
yet not know whether our findings generalize to, for example, one-parent families. Finally, self-reports were used to 
measure adolescents' smoking. Although previous findings indicated that self-reported data of adolescents about their 
smoking behaviours are reliable (Dolcini, Adler, & Ginsberg, 1996; Henriksen & Jackson, 1999), it is important to take other 
measures such as biological markers into account in future research.
An avenue for future research would be to include adolescents' characteristics when investigating the relation 
between parenting and adolescents' smoking. For instance, besides differences in their willingness to be socialised by 
their parents (Darling & Steinberg, 1993; Jackson, 2002) adolescents differ in their capacity to self-regulate and in their 
reactions to external cues of smoking (Gibbons, Gerrard, Reimer, & Pomery, 2006). Hence, it is plausible that even though 
parents are skilled in their smoking-specific parenting, adolescents might still take up smoking, because they are unwilling 
or unable to follow their parents' advice. Thus, studying person-environment interaction is required (Rutter, Moffitt, & 
Caspi, 2006). In addition, it would be useful to combine survey designs with observational studies, in which micro-social 
interactions in real time and over time can be observed, to gain more insight into the specific mechanisms of a successful 
smoking-specific conversation between parent(s) and child(ren). Finally, it is important to (further) unravel the relative 
impact from child characteristics and parenting strategies on smoking development in adolescence.
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Abstract
This study examined if the effects of peer smoking, family smoking, and parenting on smoking development during 
adolescence are moderated by personality characteristics of adolescents. Longitudinal data were obtained from 428 
adolescents (aged M = 13.4, SD = .50) and their parents. Latent Growth Curve models assessed the development of 
smoking as a function of predictors and if effects of smoking-specific parenting and exposure to smoking were 
moderated by adolescents' Big Five personality dimensions. Findings revealed that having peers who smoked was 
associated with an increased likelihood of being a smoker at baseline. Further, significant interactions revealed that 
adolescents lower in agreeableness were more likely to be a smoker at baseline if they had an older sibling who 
smoked or if their parents engaged in frequent smoking-related discussions with them and that effective smoking- 
specific conversation was more strongly related to smoking at baseline among adolescents who were highly 
emotionally stable. No interactions predicted growth in smoking over time yet significant main effects showed that 
growth in smoking was associated with higher levels of extraversión, lower levels of emotional stability, and less 
effective parental smoking-specific communication. This study highlights the relevance of personality-target 
interventions and policy programs directed at parents and peers.
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Tobacco kills on average one person every six seconds worldwide (WHO, 2009). Insight into underlying mechanisms of 
smoking onset is required for the development of successful prevention and intervention programs to reduce smoking- 
related mortality Various individual and social-environmental risk factors have already been identified as predictors of youth 
smoking and scholars now face the important challenge of unravelling how these predictors interact with each other (Rutter, 
2002; Rutter et al., 1997). However, such studies are rare. To help fill this gap, the present study examines whether personality 
characteristics interact with social-environmental influences in explaining smoking development in adolescence.
In the last few decades, a growing consensus has supported the assumption that personality can be characterized in 
terms of five broad or higher-order factors, namely extraversión, agreeableness, conscientiousness, emotional stability 
(also referred to the opposite neuroticism), and openness to experience (Goldberg, 1990, 1992). There is evidence that 
these Big Five personality dimensions are heritable (Bouchard & McGue, 2003), and that they predict a wide range of 
behaviours, including smoking (Paunonen, 2003). However, in most of the studies on the Big Five personality dimensions 
and smoking, only adults were included, and in most of these studies only two of the dimensions were studied, namely 
extraversión and neuroticism, rather than all five. Findings from these studies indicated that higher levels of extraversión 
and neuroticism (i.e., low emotional stability) were associated with an increased likelihood of being a smoker (Munafó, 
Zetteler, & Clark, 2007). In studies among adults in which the associations between all five personality dimensions and 
smoking were investigated (Malouff, Thorsteinsson, & Schutte, 2006; Terracciano & Costa, 2004; Terracciano, Lóckenhoff, 
Crum, Bienvenu, & Costa, 2008), higher levels on neuroticism and lower levels on agreeableness and conscientiousness 
were found to be related to current smoking habits. The present study of Dutch adolescents (now including five waves of 
data) is the first to examine the Big Five as a predictor of smoking development in youth. A report on the first two waves 
indicated that higher levels of extraversión and lower levels of emotional stability were related to an increased likelihood 
of smoking initiation (Harakeh, Scholte, de Vries, & Engels, 2006). Additionally, lower levels of agreeableness and conscien­
tiousness were related to ever smoking (Harakeh, Scholte, et al., 2006; Otten, Engels, & Van den Eijnden, 2008b). Openness 
to experience was also associated with lifetime smoking in the study by Otten and colleagues (2008b). In another 
longitudinal study, Munafó and Black (2007) followed adolescents into adulthood to establish the impact of neuroticism 
and extraversión on future smoking and found that increased levels of both personality dimensions at age 16 were 
independently associated with being a current smoker in adulthood.
Terracciano and Costa (2004) have described possible underlying mechanisms to explain the associations between 
personality characteristics and smoking. These researchers concluded that the relationship between low levels of 
agreeableness and smoking can be explained by the fact that rebelliousness, a characteristic closely related to low 
agreeableness, contributes to the aetiology of smoking. Further, they suggested that individuals scoring low on conscien­
tiousness have lower levels of self-control, a variable also linked with youth smoking and substance use. Individuals scoring 
high on neuroticism have a tendency to experience unpleasant emotions and for these individuals smoking might be an 
attempt to self-medicate with nicotine (Eysenck, 1980; Munafó & Black, 2007). A possible explanation for why highly-extra- 
verted individuals have an increased riskfor being a smoker is that they generally have higher levels of excitement-seeking 
(Watson &Clark, 2007), which could be relevant in light ofthe stimulating effect of nicotine (Eysenck, 1980; Munafó & Black,
2007; Terracciano & Costa, 2004). Another explanation might be that, due to their higher levels of sociability (Watson & 
Clark, 2007), highly-extraverted individuals are more likely to be exposed to smoking in social situations (Munafó & Black, 
2007; Terracciano & Costa, 2004). Finally, openness to experience can be seen as a cognitive stimulus for engaging in risk 
taking behaviours such as smoking, as individuals who score high on this dimension actively seek out new and varied 
experiences (McCrae & Costa, 1997).
Along with individual characteristics, social-environmental factors play an important role in explaining smoking habits. 
As described in the Social Learning Theory, many behaviours are learned through observation of and experiences within 
the social environment (Bandura, 1977). This may also hold true for smoking (Kobus, 2003; Shadel, Shiffman, Niaura, Nichter, 
& Abrams, 2000). A large number of empirical studies have identified parents as important socialisation agents; increased 
riskfor experimentation and progression to regular smoking were found for adolescents with at least one smoking parent 
(Avenevoli & Merikangas, 2003; Conrad, et al., 1992; Mayhew, et al., 2000). Additionally, exposure to smoking by a sibling has 
been found to be related to an increased risk for smoking, especially for initiation (Avenevoli & Merikangas, 2003; Conrad, 
et al., 1992; Mayhew, et al., 2000). Finally, friends play an important role in smoking involvement, as the prevalence of 
smoking in the peer group has been found to be strongly related to adolescents' smoking (Avenevoli & Merikangas, 2003; 
Conrad, et al., 1992; Mayhew, et al., 2000).
In the last decade, increased attention has been paid to what parents can do to prevent their children from smoking 
by adopting parenting strategies such as anti-smoking socialisation (Chassin, et al., 2005; Jackson & Henriksen, 1997). 
Studies have shown that pa rents, even if they smoke themselves, can prevent their children from smoking by communicating 
about smoking-related issues (Chassin, et al., 1998; Jackson & Henriksen, 1997). The effectiveness of the smoking-specific 
communication depends, in part, on its quality and frequency. In terms of quality, parents who discuss smoking-related 
issues in a constructive and respectful manner are more effective in preventing their children from smoking (Harakeh, et 
al., 2005). It must be noted, however that higher frequency of communication has not been found to prevent smoking, as 
some studies indicate it is not related to adolescents' smoking behaviours (den Exter Blokland, et al., 2006; Ennett, et al., 
2001), and others report that it increases the risk for smoking escalation (Andrews, et al., 1993; Ennett, et al., 2001).
An unanswered question is how personality traits might modify the effects of social-environmental influences on 
smoking development. Based on previous research, it may be expected that adolescents with higher scores on extraversión 
are at greater risk when exposed to social contexts with high smoking prevalence (Munafó & Black, 2007; Terracciano & 
Costa, 2004). Highly-extraverted youth often seek out sensation or stimulation, and thus, when surrounded by smokers, 
they might be more vulnerable to smoke as well. Based on this assumption, we expect that highly-extraverted adolescents 
will be more likely to be influenced by smoking of parents, siblings, and friends. In addition, adolescents who are more 
agreeable may be more likely to smoke as a reaction to social-environmental smoking in order to conform to others 
(Graziano & Eisenberg, 1997). As adolescents with increased levels of neuroticism have a higher risk to start smoking as a 
form of self-medication (Munafó & Black, 2007; Terracciano & Costa, 2004), we expect that these adolescents have a higher 
risk for smoking progression whether or not they are in a social-environment with a high smoking prevalence because 
they smoke in response to an internal state and not to their environment. In short, social-environmental smoking might
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have the strongest impact on adolescents with high levels of extraversión and agreeableness.
Another important question is whether certain personality traits make adolescents more susceptible to smoking-spe- 
cific parenting (Darling & Steinberg, 1993; Jackson, 2002). Because agreeableness is characterized by a tendency to be 
cooperative (Graziano & Eisenberg, 1997), we expect that highly-agreeable adolescents will be more willing to follow their 
parents' advice and not to smoke. Further, based on a cross-sectional study by Stephenson and Helme (2006) that showed 
authoritative parenting was more effective in promoting rejection of peer offers to smoke among high-sensation seekers 
compared with low sensation-seekers, we suggest that highly-extraverted adolescents may be more responsive to 
effective parenting.
To summarize, in the present study we investigated how the Big Five personality dimensions are related to smoking 
development in adolescence using five-wave longitudinal data. Moreover, we tested whether the predictive values of 
smoking by parents, siblings, and friends, and parental smoking-specific communication on smoking development were 
moderated by the Big Five personality dimensions. We hypothesized that (1) adolescents are more susceptible to smoking 
by parents, siblings, and friends when they score high on extraversión and agreeableness, (2) adolescents are more 
receptive to parental smoking-specific communication when they score high on agreeableness and extraversión, and (3) 
adolescents scoring low on emotional stability would increase their smoking, independent of their exposure to social-en- 
vironmental smoking. For the other dimensions, no theoretically or empirically based hypotheses concerning the 
associations with smoking were expected and these associations were examined in an exploratory fashion.
Methods
Procedure
Data were used from five waves of the "Family and Health" project. The aim of this project was to provide insight into 
the socialisation processes underlying health behaviours in adolescents (Harakeh, et al., 2005; van der Vorst, et al., 2005). 
Letters were mailed to 5,602 families, with at least two adolescent children, as determined by records of 22 Dutch 
municipalities. A total of 885 families replied that they were willing to participate, of which 765 fulfilled the following 
criteria: Parents had to be married or living together, all family members had to be biologically related, and the two 
siblings could be neither twins nor mentally or physically disabled. Due to financial constraints, we were not able to 
include all families. Therefore, we made a selection by which we obtained a sample with (1) approximately equal numbers 
of possible same-sex and mixed-sex sibling dyads (i.e., boy-boy, boy-girl, girl-boy, girl-girl) and (2) equal numbers of 
adolescents from lower, middle, and higher secondary educational levels. No differences in other selection characteristics 
existed between the families that were selected and that were dropped. The selected families (N = 428) participated in an 
annual survey of five waves. Data collection for the baseline measurement (T1) took place between November 2002 and 
April 2003 and follow up measurements were separated by one year. The number of participating families was 416 at wave 
two (T2), 404 at wave three (T3), 356 at wave 4 (T4), and 326 at wave five (T5), resulting in a completion rate of 76%.
For the baseline measurement, interviewers visited the families in their homes, asking the four target family members 
(the mother, father and two siblings) to complete the questionnaires individually and simultaneously. Confidentiality was 
guaranteed by requesting parents and adolescents to sit apart when filling out the questionnaires and ensuring the 
participants that their answers would never be revealed to others, including their family members. For the follow-up 
sessions, interviewers visited the majority of these families again, yet some families received the questionnaires by post 
(8% of the participating families at T2, 24% at T3, 11% at T4, and 25% at T5) for practical and financial reasons. Each family 
received € 30 (approximately $ 45) per wave if all four family members completed the questionnaires. Between the families 
participating in the first three waves, five travel cheques of €1000 (approximately $ 1500) were raffled. For participation in 
the latter waves, five iPods and five additional travel cheques were raffled. The study was approved by the independent 
medical ethics committee METiGG in Utrecht, the Netherlands (research 6209).
Sample Characteristics
The majority of the adolescents were of Dutch origin (> 95%). At baseline, the age of the younger adolescents ranged 
between 13 and 15 years (M = 13.4; SD = .50) and the age of their older siblings from 14 to 17 years (M = 15.2; SD = .60). Boys 
and girls were represented equally: 47.7% of the younger and 52.8% of the older adolescents were boys. Research questions 
were tested for the younger siblings only, because prevalence statistics showed that, compared to their older siblings, 
younger adolescents are less likely to have already developed an established smoking pattern at that age (STIVORO, 2003). 
Attrition analyses revealed differences between the families that participated in all waves and those that dropped out. 
Children of families that dropped out were more likely to be in lower education at baseline (OR = .52, 95% Cl = .37 - .72, 
p < .001) and parents of these families were more likely to smoke (OR = 1.18, 95% Cl = 1.02 - 1.37, p < .05). No differences 
were found for adolescents' sex, smoking status, or personality dimensions, parental smoking-specific communication, or 
friends' smoking.
Measures
Adolescents' smoking. Adolescents and their siblings were asked to report their current smoking status on a 9-point 
smoking scale (Kremers, et al., 2001). Responses ranged from 1 = "I never smoked, not even one puff', to 9 = "I smoke at 
least once a day." Because the distribution of this variable was highly skewed, with a skewness of 2.96 and a kurtosis of 8.18 
at baseline, and some response options contained no or only a few adolescents, we transformed this variable into a new 
variable ranging from 1 to 5 (1 = never smoked; 2 = tried smoking; 3 = stopped smoking after smoking at least once a 
month; 4 = smokes occasionally but not every day; and 5 = smokes daily).
Adolescents' personality. The personality dimensions were assessed at baseline using the short version of the Big Five 
Questionnaire (QBF) (Vermulst & Gerris, 2005), which contains 30 items, with each rated on a 7-point scale (ranging from 1 
= "absolutely disagree" to 7 = "absolutely agree"). Adolescents were asked to what extent each adjective applied to them. 
Extraversión was measured with (recodes of) items as quiet, withdrawn, and shy. Agreeableness was measured with items 
as kind, likeable, and cooperative. Conscientiousness was assessed with items as organized, orderly, and efficient, emotional
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stability with (recodes of) items as nervous, fearful, and sensitive, and openness to experience with items as creative, 
artistic, and versatile. Cronbach's alphas were .77, .84, .79, .75, and .65, respectively. Test-retest correlations between T1 and 
T2 measures were as follows: .58 (p < .01) for extraversion, .63 (p < .01) for conscientiousness, .48 (p < .01) for agreeableness, 
.54 (p < .01) for emotional stability and .59 (p < .01) for openness to experience.
Parental smoking. Each parent was asked to report their own smoking status (Kremers, et a I., 2001) and from these 
responses, we created six categories: (1) both parents had never smoked, (2) one parent was a former smoker and the other 
had never smoked, (3) both parents were former smokers, (4) one parent was a current smoker and the other had never 
smoked, (5) one parent was a current smoker and the other was a former smoker, or (6) both parents were current smokers 
(Farkas, et a I., 1999). Responses of the father and the mother were combined into one variable in order to take into account 
that adolescents were exposed to both parents in the same household. For instance, adolescents with two smoking 
parents likely receive different messages from their parents than adolescents with one smoking parent and one 
non-smoking parent.
Friends' smoking. Adolescents were asked: "How many of yourfriends smoke?" Responses were 1 = "No one", 2 = "Less 
than half", 3 = "Half", 4 = "More than half", and 5 = "All of them."
Quality of communication. Quality of smoking-specific communication was measured from the perspective of the 
adolescent, and for each parent, with six items reflecting how constructively and respectfully smoking-related topics were 
discussed (e.g., "Whenever my mother/father and I discuss smoking, I feel s/he understands me"), with responses ranging 
from 1 = "completely not true" to 5 = "completely true" (Harakeh, et a I., 2005). Scale scores for adolescent reports regarding 
both parents were averaged (Cronbach's alpha were .80 for fathers, .74 for mothers, and .86 for the combined scales). The 
test-retest correlation between T1 and T2 measures was .57 (p < .01).
Frequency of communication. Adolescents were asked to indicate on the basis of eight questions, for the father and the 
mother separately, how often in the past 12 months their parents talked with them about smoking-related issues (e.g., 
"How many times during the past 12 months did your mother/father discuss the dangers of smoking with you?"). Responses 
were given on a 5-point scale ranging from 1 = "never" to 5 = "very often" (Ennett, et al., 2001; Harakeh, et a I., 2005). Scale 
scores for adolescent reports about both parents were averaged (Cronbach's alpha were .91 for children about fathers, .87 
for children about mothers, and .93 for the combined scales). The test-retest correlation between T1 and T2 measures was 
.56 (p < .01).
Strategy of Analyses
After computing descriptive statistics, we executed Latent Growth Curve (LGC) modelling. LGC modelling is a statistical 
method that estimates individual growth based on repeated measures of an observed variable (Duncan, et al., 1999). 
In these analyses, growth is captured by latent variables (factors) representing the initial starting point at baseline and the 
rate of change from baseline across time. First, we established how smoking unfolded over time by testing the LGC-model 
in which only the repeated measures of smoking were included (without independent variables). Second, we determined 
if inter-individual variability predicted the development of smoking by including adolescents' sex, education level, Big Five
personality traits, parental smoking, friends' smoking, and quality and frequency of parental smoking-specific 
communication as predictors. Third, to test whether personality moderated the associations between environmental 
factors and smoking development, we created interaction terms (of centred variables to avoid muIticolIinearity) and 
included these in the full model (Chaplin, 2007; L. K. Muthen & Muthen, 1998-2007). For each personality trait, all interactions 
were entered simultaneously into the model. It is important to note that in all models, all variables except smoking were 
assessed at baseline.
All LGC analyses were performed in Mplus (L. K. Muthen & Muthen, 1998-2007). In these analyses, smoking was treated 
as a continuous variable. Parameters in the models were estimated by applying the Robust Maximum Likelihood estimator. 
This estimator was developed to obtain robust standard errors when dependent variables have a non-normal distribution 
(Finney & DiStefano, 2006; L. K. Muthen & Muthen, 1998-2007). Model fit was assessed by the following global fit indices: 
X2, CFI (Comparative Fit Index, with a cut-off value of > .95), and RMSEA (Root Mean Square Error of Approximation, with a 
cut-off value of < .06) (L. T. Hu & Bentler, 1999). For more information on Latent Growth Curve modelling see Bollen and 
Curran (2006).
Results
Descriptive Statistics
Descriptive statistics for all model variables are presented in Table 1. Most of the adolescents were non-smokers at 
baseline. However, during the measurement period, the prevalence of smokers increased as indicated by a significant 
linear and quadratic effects for smoking across the five waves [Wilks' A = .74, F (4, 286) = 25.80, p < .001], There was no 
interaction with sex for this time effect. Finally, compared to boys, girls were found to be more agreeable (t [df = 380.47, N 
= 428] = -2.84, p < .01) and less emotionally stable (t [df = 426, N = 428] = 3.94, p < .01).
Findings for the Initial Model
In the first step, we examined how smoking, independent of personality and social-environmental factors, developed 
over time by testing the LGC-model without the predictors. A linear model did not fit the data optimally [\2 (df = 10, N = 
428) = 68.35, CFI = .91, and RMSEA = .12], To improve the model fit, we tested the model including a quadratic trend. This 
model resulted in an excellent fit to the data [\2 (df = 6, N = 428) = 5.40, CFI = 1.00, and RMSEA < .01], The significant 
intercept ((30 = 1.75, p < .001) represents the mean starting point of smoking and implies that adolescents, on average, 
scored above zero on the smoking scale at baseline (which is trivial as response possibilities began with 1). The linear part of 
the quadratic function ((3 = .47, p < .001) represents the instantaneous rate of change at baseline across time and the 
negative quadratic trend ((3, = -.22, p < .01) describes the mean change of the slope. In other words, this quadratic model 
implies that the development of smoking shows a curvilinear trend by starting with instantaneous growth at baseline, for 
which the escalation of smoking becomes weaker during the course of the measurement period (Bollen &Curran, 2006).
Person-environment interactions and smoking development in adolescence 57
Findings for the Model on the Role of Personality, Parental Smoking, Friends’ Smoking, and 
Parental Smoking-Specific Communication on the Development of Smoking in Adolescence
In the second step we examined the role of personality and social-environmental factors on smoking development 
among adolescents by testing the initial model including all the predictors as assessed at baseline. This model also showed 
good fit (x2 [df = 30, N = 428] = 40.47, CFI = .99, and RMSEA = .03). All unstandardized estimates of these analyses are 
presented in Table 2. Findings demonstrated that sibling's smoking was significantly and positively related to the intercept 
(/ = .20, p < .001), friends' smoking was positively related to the intercept (/ = .42, p < .001), quality of the smoking 
communication was negatively related to the intercept (/= -.42,p < .001), and frequency of smoking-specific communication 
was positively related to the intercept (/ = .14, p < .01). Neither parental smoking nor the Big Five personality traits was 
related to the intercept. Concerning the growth of smoking over time, findings demonstrated that extraversión was related 
to the linear part of the model (s = .15, p < .01), indicating that the smoking development of highly extraverted adolescents 
is more likely to be characterized by instantaneous growth at baseline. Emotional stability was related to the linear part 
(5 = -.17, p < .01) and the quadratic trend (q = .02, p < .05), implying that higher levels of emotional stability prevent 
adolescents from smoking escalation over time. The frequency of communication was also related to the linear (s = .16, 
p < .01) and the quadratic trend (q = -.04, p < .05), suggesting that parents who talked frequently about smoking were more 
likely to have children who not only smoked more at baseline but also increased their smoking over time. The quality of 
communication was also related to the quadratic trend (q = .05, p < .05), indicating that the higher quality of communication 
was associated with lower escalation over time. Analyses were also conducted while controlling for adolescents' age and 
educational level of the father and the mother. Because no significant associations were found for these variables and the 
other associations remained similar, these variables were excluded from further analyses. Additionally, to examine whether 
the associations between parenting and smoking were the same when using parent reports on parenting, we ran the 
model again with parent reports on the smoking-specific communication. Findings revealed no significant associations 
between both quality and frequency of communication, and the intercept, slope, and the quadratic trend.
Finally, we ran the model again including time-varying covariates for all smoking-exposure variables and both 
smoking-specific parenting variables and their assumed impact on adolescent smoking. By doing this, we were able to 
account for the possibility that the impact of exposure to smoking or parenting in explaining smoking might vary over 
time and subsequently confound the associations between the baseline covariates and smoking growth (Bollen & Curran, 
2006; L. K. Muthén & Muthén, 1998-2007). Findings from these analyses revealed that the associations between all baseline 
covariates and smoking development were comparable for the baseline and the time-varying models.
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Table 1 Descriptive Statistics for All Model Variables at All Waves.
Wave 1 Wave 2 Wave 3 Wave 4 Wave 5
All ? C? All ? <? All ? & All ? <? All ? &
Means (Standard Deviations)
Extraversion 4.89 (1.00) 4.88 (1.03) 4.90 (.97) 4.81 (1.04) 4.85 (1.08) 4.77 (1.00) 4.80 (1.09) 4.87 (1.08) 4.71 (1.09) - - - - - -
Agreeableness 5.31 (.76) 5.41 (.65) 5.20 (.85) 5.34 (.69) 5.46 (.63) 5.21 (.74) 5.35 (.6 6 ) 5.42 (.64) 5.27 (.67) - - - - - -
Conscientiousness 4.03 (1.08) 4.04 (1.10) 4.02 (1.06) 4.06 (1.10) 4.07 (1.14) 4.04 (1.06) 4.05 (1.14) 4.14 (1.14) 3.95 (1.14) - - - - - -
Emotional stability 4.26 (.97) 4.08 (.95) 4.45 (.95) 4.16 (.97) 3.97 (1.03) 4.36 (.8 6 ) 4.18 (.98) 4.02 (1.03) 4.35 (.90) - - - - - -
Openness to experience 4.74 (.84) 4.73 (.82) 4.75 (.87) 4.84 (.84) 4.87 (.81) 4.80 (.8 6 ) 4.84 (.8 6 ) 4.87 (.8 6 ) 4.80 (.85) - - - - - -
Quality of communication 3.54 (.58) 3.55 (.63) 3.53 (.52) 3.47 (.6 6 ) 3.45 (.69) 3.49 (.62) 3.45 (.64) 3.44 (.69) 3.47 (.58) 3.46 (.65) 3.49 (.64) 3.43 (.6 6 ) 3.55 (.69) 3.61 (.70) 3.49 (.6 8 )
Frequency of communication 1.94 (.73) 1.92 (.69) 1.96 (.77) 1.81 (.6 8 ) 1.83 (.70) 1.79 (.6 6 ) 1.73 (.63) 1.69 (.62) 1.76 (.65) 1.64 (.59) 1.64 (.58) 1.64 (.61) 1.57 (.54) 1.55 (.53) 1.60 (.54)
Sibling's smoking
Never smoked 52 49 54 47 42 53 42 37 47 29 27 31 26 23 29
Tried smoking 27 29 24 26 26 25 24 27 21 23 23 24 19 19 18
Stopped smoking 4 4 5 5 5 4 6 5 6 4 3 4 4 5 4
Smoked occasionally 9 11 8 11 14 7 11 14 8 13 14 11 11 1 0 13
Smoked daily 8 8 8 9 1 0 8 11 11 12 11 13 8 1 0 13 6
Parental smoking
Both never smokers 21 19 23 23 21 27 23 2 2 25 2 0 17 23 19 16 23
One former and one never 27 27 28 26 27 25 23 24 23 2 2 25 19 19 2 2 17
Both parents former 17 19 16 19 2 0 17 2 0 21 2 0 14 17 11 14 13 15
One current and one never smoked 11 12 9 8 9 7 1 0 11 8 8 8 7 6 7 5
One parent current and one former smoker 11 8 15 11 8 13 8 7 1 0 8 7 1 0 7 5 8
Both current smokers 11 13 7 9 11 6 7 9 4 7 7 6 4 5 4
Friends' smoking
No one 50 52 48 37 40 35 25 25 24 17 17 16 11 13 9
Less than half 38 35 41 39 37 40 40 39 40 36 34 39 36 34 38
Half 6 5 6 1 0 9 1 0 11 12 1 0 12 16 8 1 0 9 1 0
More than half 6 6 5 9 9 8 13 13 13 13 13 13 12 14 1 0
All of them 1 1 0 2 1 3 2 2 2 1 1 1 1 1 2
Adolescent smoking
Never smoked 64 64 63 56 56 55 48 46 51 35 37 32 32 34 29
Tried smoking 25 25 25 2 2 19 26 2 2 25 18 2 0 19 21 19 17 2 2
Stopped smoking 3 4 3 4 5 3 5 6 3 3 5 2 2 4 1
Smoked occasionally 4 3 5 7 9 5 8 7 8 1 0 12 7 9 1 0 7
Smoked daily 4 5 3 8 8 7 11 11 12 11 9 14 1 0 8 12
Note. Big Five personality dimensions are not provided for wave 4 and 5 because these were not assessed at these waves.
Table 2 Unstandardized Estimates for Personality, Parental Smoking,
Friends' Smoking, and Parental Smoking-Specific Communication 
at Baseline in Relation to Smoking Development, Controlling for 
Sex and Education Level.
Total sample [N = 428)
Intercept (/) Slope (s) Quadratic trend (q)
Sex1 .07 -.04 -.01
Education level - .0 2 .01 -.01
Extraversión -.03 .15** -.01
Agreeableness -.08 .06 - .0 2
Conscientiousness -.04 -.05 .01
Emotional stability .05 -.17** .0 2 *
Openness to experience .05 -.07 .01
Parental smoking2 .01 .01 -.01
Sibling's smoking .2 0 *** .0 2 -.01
Friends' smoking .42*** -.01 -.01
Quality of communication -.42*** -.15 .05*
Frequency of communication .14** .16** -.04*
Note '0  = b oy arid 1 = girl; -A nalyses w e re  also execu ted  for b o th  p a re n t; separately, again  
revea ling  no s ign ifican t association  w ith  ad o le sce n t sm oking  for e ith e r parent; * p < .05 ** p < .01, 
* **  p < .001
Findings for the Moderating Effects of Personality
In order to examine if the predictive values of environmental smoking and parenting on the development of smoking 
were moderated by adolescents' personality, we ran the full model including interaction terms for each of the Big Five 
personality traits. Findings from these analyses showed no significant moderation effects for extraversion, conscientiousness, 
or openness to experience. However, significant interactions were found for emotional stability and agreeableness. Concerning 
emotional stability, findings revealed one significant interaction between emotional stability and the quality of communication 
on intercept (/ = -.15, p < .05), indicating that constructive communication is more strongly related to the initial starting point 
of smoking among adolescents with higher levels of emotional stability. For agreeableness, two significant interactions were 
found. First, an interaction was found between agreeableness and sibling's smoking on intercept (/ = -.11, p < .05), implying 
that the lower the level of agreeableness, the more likely adolescents are to smoke if they have an older sibling who smokes. 
Second, an interaction was found between agreeableness and the frequency of communication on the intercept (/ = -.14, 
p < .05), indicating that the higher the level of agreeableness, the weaker the association between the frequency of 
communication and the intercept. It is important to note that the direct relations found while testing the model without the 
interactions (see Table 2) remained significant. No significant interactions were found on the slope and the quadratic trend.
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Discussion
The present study is the first to examine if social-environmental influences interact with the Big Five personality 
dimensions in explaining smoking development during adolescence. Findings concerning exposure to social-environmental 
smoking demonstrated that adolescents lower on agreeableness were more likely to smoke at baseline when having an 
older sibling who smokes. In addition, among adolescents lower on agreeableness, the relation between frequency of 
communication and the initial smoking status was stronger than among highly agreeable adolescents. In contrast to our 
hypotheses, effective smoking-specific communication was more strongly related to smoking at baseline among 
adolescents higher on emotional stability However, no significant interactions were found in explaining smoking 
development over time. Direct associations were found for extraversion, with more highly-extraverted adolescents being 
more likely to instantaneously increase their smoking from baseline over time. Moreover, in line with our hypothesis, 
emotional stability was found to be a protective factor for smoking escalation. These findings extend previous research by 
establishing that in early adolescence, the same personality characteristics are related to smoking progression as in the 
later stages of life (Harakeh, Scholte, et al., 2006; Munafo & Black, 2007; Munafo, et al., 2007; Otten, et a I., 2008b; Terracciano 
& Costa, 2004). We expected that high levels of extraversion would make adolescents more vulnerable to social-environ- 
mental influences on smoking; instead we found that this was related to smoking development directly It is possible that 
smoking among highly-extraverted adolescents is not explained by the fact that they prefer being around others, but 
purely because of their high levels of excitement-seeking (Munafo & Black, 2007; Terracciano & Costa, 2004). In this case, 
highly-extraverted adolescents might smoke as a reaction to an internal state and not because they observe people 
smoking in their social-environment, just as adolescents scoring high on neuroticism (the same as low on emotional 
stability) were found to smoke to reduce unpleasant feelings (Munafo & Black, 2007; Terracciano & Costa, 2004). Perhaps 
this also explains why the quality of communication is less strongly related to the initial starting point of smoking among 
adolescents with lower levels of emotional stability: Adolescents who are less emotionally stable are probably less willing 
or able to follow their parents' advice not to smoke, as the benefits of smoking as a coping strategy might be more 
appealing to them. However, it is important to keep in mind that the impact of smoking-specific communication on 
smoking development over time was not dependent on adolescents' levels of emotional stability, suggesting that parents 
are still able to prevent their child's smoking from further escalation.
With regard to social-environmental factors, the findings revealed that irrespective of whether adolescents had high 
or low levels of extraversion, conscientiousness, emotional stability, or openness to experience, exposure to sibling's 
smoking was related to a higher initial starting point of smoking, but not to an increase over time. These findings are 
consistent with previous studies that imply that having a smoking sibling increases the risk for smoking onset (Avenevoli 
& Merikangas, 2003; Conrad, et al., 1992; Mayhew, et al., 2000). However, our findings add to this knowledge that this link is 
stronger for adolescents with lower levels of agreeableness. Terracciano and Costa (2004) posited that rebelliousness 
might explain the relation between low levels of agreeableness and smoking. Future research is warranted to unravel this 
idea. Also an association was found between friends' smoking and the starting point of adolescent smoking, supporting
the role of peer influence on smoking initiation. However, this could reflect selection processes as well, with smoking 
adolescents tending to choose smoking peers as their friends (Conrad, et al., 1992; Kobus, 2003; Mayhew, et al., 2000).
Although one significant interaction was found with personality for the relationship between the quality of the smok- 
ing-specific communication and smoking at baseline, associations between the quality of communication and the 
development of smoking over time revealed no differences for personality. Because the quality of communication was 
found to be related to smoking development, it appears that, independent of personality, parents are able to prevent the 
escalation of their child's smoking by talking about smoking in a respectful and constructive manner. Frequency of smok- 
ing-specific communication was related to an increase in smoking over time (Andrews, et al., 1993; Ennett, et al., 2001) 
regardless of adolescents' personality, indicating that talking recurrently to or nagging adolescent children about their 
smoking might have disadvantageous consequences independent of personality characteristics of the adolescent. On the 
other hand, this could be a marker for parents who engage in ineffective transactions with their adolescent smokers, such 
that the adolescent continues to smoke, and the parent persists in ineffectual communication. Also, after controlling for 
quality and frequency of smoking-specific communication, there was no effect of parental smoking. These findings 
highlight the importance for parents to use effective communicating techniques as an anti-smoking socialisation strategy. 
Nonetheless, it is important to note that the associations between parenting and smoking development are only found to 
be significant when the adolescents' perspectives were used. These differences in reports highlight the relevance of 
adolescents' perceptions on their parents' socialisation practices in relation to smoking. Of course, these differences might 
be explained by shared-method variance as well.
Our findings suggest several directions for future research. Adolescence is a challenging period for parents and more 
research is needed on how to support effective parenting and how to deliver such support. Finally, the Big Five personality 
dimensions are rather broad descriptions of personality. A challenge for future research would be to unravel which specific 
traits underlying these dimensions are responsible for smoking onset and progression. At the same time, it would be 
relevant to determine how to link these findings with the large number of studies that focused on other characteristics 
such as sensation-seeking or self-control.
The current study has several strengths, including its longitudinal design with multiple assessment points that allowed 
us to model the development of smoking over time. However, some limitations need to be addressed. First, due to the 
inclusion criteriafor participation in the "Familyand Health" project, one should be cautious when generalizing the present 
findings to adolescents with other ethnic backgrounds or non-intact families, and adolescents in non-European countries. 
Second, it is possible that our findings are affected by selective drop out, since those with low academic levels and 
smoking parents were more likely to drop out. Third, the assessments of adolescents' smoking are based on self-reports 
only. Although such measurements have been found to be reliable (Dolcini, et al., 1996; Henriksen & Jackson, 1999), 
self-reports are also found to be affected by the context in which they are assessed (N. Schwarz, 1999). Therefore, it might 
be possible that adolescents - despite the fact that confidentiality was guaranteed and all family members were asked to 
complete the questionnaires individually, separately, and simultaneously - under-reported their smoking habits or 
misreported on personality, because they were at home, in the presence of their parents. Fourth, test-retest reliability for
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the Quick Big Five was relatively low, which could mean that our findings might be biased by measurement errors in 
personality Finally, to assess friends' smoking we used adolescents' reports which could result in reporting biases in 
friends'smoking prevalence.
In sum, the present study extends upon previous work by examining whether the impact of social-environmental 
influences on the development of smoking depends on adolescents' personality dimensions. There were no significant 
interactions in predicting development of smoking over time. However, the findings indicated that both personality and 
social-environmental factors explain why adolescents progress in their smoking. Beyond its implications for future research, 
these findings might provide guidance for the development of more effective prevention and intervention programs, for 
which reducing smoking prevalence on the long-term has been difficult (Wiehe, et al., 2005). Personality-targeted 
interventions might be fruitful as this intervention strategy has found to be effective in helping adolescents with personality 
risk factors in delaying escalation of their drinking (Conrod, Castellanos, & Mackie, 2008). Perhaps personality-targeted 
interventions could be effective for smoking as well. In addition, the current findings emphasize the essential role of 
socialisation by parents. In the development of prevention and intervention programs, acknowledgement of this role 
seems warranted. Targeting parents in improving their anti-smoking socialisation has found to be promising in preventing 
smoking initiation in their children (Jackson & Dickinson, 2006). Similar to our findings of friends' smoking and adolescents' 
smoking starting point, a recent cluster randomised controlled trial by Campbell and colleagues (2008) revealed that 
targeting peers appears to be successful in reducing smoking onset in early adolescence. The intervention consisted of 
training influential students to act as peer supporters during informal interactions designed to encourage their peers not 
to smoke. In line with our findings, this study highlights the relevance of taking individual characteristics into account 
when aiming to reduce smoking prevalence among adolescents.
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Abstract
In this study, we investigated whether parental smoking-specific communication is related to adolescents' friend- 
ship-selection processes. Furthermore, we investigated whether adolescents and their best friends influence each 
other over time, and what role parents play in this process. In the present study we used data from the Family and 
Health project in which at baseline 428 full families participated. In this two-year, three-wave longitudinal study data 
were available from fathers, mothers, early adolescents (aged M = 13.4 years, SD = .50), and middle adolescents (aged 
M = 15.2 years, SD = .60). The majority of the participating adolescents were of Dutch origin (> 95%). There was an 
almost equal distribution of boys and girls, and adolescents with lower, middle, and higher educational levels were 
equally represented. Analyses were conducted by means of Structural Equation Modelling. Results demonstrate that 
a high quality of the smoking-specific communication is related to a lower likelihood of adolescent smoking, whereas 
the frequency is positively associated with adolescent smoking. Both the quality and frequency of parental smoking- 
specific communication were related to adolescents' selective affiliation with (non-) smoking friends. The findings 
suggest that parental smoking-specific communication is associated with adolescent smoking directly but also 
indirectly by influencing the friends the adolescents will associate with.
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Worldwide, tobacco use is considered as the second major cause of death and thefourth most common riskfactorfor 
diseases (WHO, 2007b). For the development of effective smoking-prevention programs, it is essential to establish which 
factors are associated with smoking behaviour. In the present study we focused on two important socialisation factors in 
the direct environment of adolescents, namely parents and friends. Social influences are assumed to be one of the core 
concepts in extensive list of risk and protective factors (Petraitis, et al., 1995).
As primary socialising agents, parents can exert an important influence on their offspring's smoking behaviour. Recent 
studies on the role of parents in the development of adolescents' smoking have concentrated on parents' anti-smoking 
socialisation practices (Chassin, et al., 2005; Harakeh, et al., 2005; Jackson & Henriksen, 1997). Anti-smoking socialisation 
practices reflect specific ways by which parents attempt to prevent smoking onset or smoking maintenance of their 
children, such as setting smoking-specific rules and giving rewards for not smoking. One important aspect of anti-smoking 
socialisation is the communication about smoking-related issues. Through conversations, parents can not only explain the 
house rules (Clark, et al., 1999) but also can discuss reasons for not smoking, which is related to a lower risk of adolescent's 
smoking (Chassin, et al., 1998). Nevertheless, whether conversations are effective or not seems to depend on the quality of 
the parent-child communication. The quality of communication appears to be a protective factor, which indicates that 
parents who discuss smoking-related issues in a constructive and respectful manner with their children can prevent 
adolescents from smoking (Harakeh, et al., 2005).
In contrast, some studies showed that the frequency of parental communication about smoking-specific topics was 
not related to adolescent's smoking (den Exter Blokland, et al., 2006; Ennett, et al., 2001). Nevertheless, parental discussions 
about rules and reprisals seem to predict smoking escalation in youngsters who are already experimenting with smoking 
(Ennett, et al., 2001). In addition, warnings about the harmful consequences of substance use seem to predict continued 
use for some adolescents who have already initiated use (Andrews, et al., 1993). Because a relatively large number of 
adolescents experiment with smoking or already smoke regularly, the question arises if it is useful that parents talk 
frequently about smoking during the adolescent years.
At the same time, parents also influence their children through their own smoking. It has been shown that adolescents 
have a higher risk to start smoking or to continue smoking when one or both parents are smokers (Mayhew, et al., 2000). 
This can be explained by genetic factors (Brody et al., 2006) and by children modelling parental behaviours (Bandura, 
1977). However, the question arises how strong these effects of parental smoking are compared to the attempts by which 
parents actively try to prevent their children from smoking. Perhaps if parents who smoke apply smoking-specific 
socialisation strategies in a successful way, they might simultaneously also diminish the impact of their own smoking. 
Overall, effective smoking-specific socialisation practices seem to be related to lower rates of smoking among adolescents 
with non-smoking and smoking parents (Clark, et al., 1999; den Exter Blokland, et al., 2006; Harakeh, et al., 2005; Jackson & 
Henriksen, 1997).
Although parents are important socialisation agents, peer relationships become increasingly important in the 
adolescent years, and peer influences are often considered one of the main sources for adolescents' involvement in 
smoking (Avenevoli & Merikangas, 2003; Kobus, 2003). Close friends particularly seem to serve as significant (role) models
for adolescents: Comparing the impact of close friends and peer groups, it appears that the smoking of the closest friend 
is more strongly related to onset of smoking in youngsters (Urberg, Degirmencioglu, & Pilgrim, 1997), suggesting that 
adolescents mainly observe, model, and imitate the smoking behaviour of their best friends. However, recent findings 
suggest that the magnitude of peer influences on risk behaviours might be overestimated, because in many studies the 
effects of friendship-selection processes were not taken into account (Jaccard, Blanton, & Dodge, 2005). As previously 
stated by Kandel (1978), homophily between friends at one point in time is not only the result of socialisation processes, 
but also due to selection processes, which imply that adolescents select theirfriends on the basis of shared characteristics. 
It is known that both influence and selection processes contribute to homogeneity in peers with respect to smoking 
(Engels, Knibbe, Drop, & de Haan, 1997; Ennett & Bauman, 1994; L. A. Fisher & Bauman, 1988). These findings suggest that 
adolescents select their friends on the basis of comparable smoking attitudes and behaviours. In combination with 
reciprocal modelling influences, this process contributes to similarities in smoking behaviour between adolescents and 
their friends.
As argued by Kandel (1996), research on the relative influence of peers and parents on adolescents' drug use have 
inflated the importance of peers and underestimated the influence of parents. One of the aspects that should be taken 
into account when disentangling the relative impact of both social factors is the contribution of parents to children's peer 
selection (Melby, Conger, Conger, & Lorenz, 1993; Rowe, Woulbroun, & Gulley, 1994). Previous research indicated that 
parents can function as managers of their offspring's peer relationships, for example by acting as an advisor and consultant 
(Ladd & Pettit, 2002). During day-to-day conversations parents are able to communicate with their offspring about peer 
relationships, such as how to initiate friendships, manage conflicts, maintain relationships, and deflect teasing, and so on. 
In this way, parents are able to provide advice or solutions to problems in peer relationships, or listen to their child's 
self-generated assessments and solutions. One of the topics that could also be discussed in this respect is substance use. 
Parents might advise their child about how to deal with peers who let themselves in with substance use, as specific 
cigarette use. Thus, besides giving anti-smoking messages, parents might express their feelings about smoking peers and 
advise their adolescent in manners to resist pressure to smoke. Additionally, one might expect that parents affect their 
child's affiliation with (non-) smoking peers through these conversations. Parents who discuss smoking-related issues in a 
constructive and respectful manner might prevent their child not only from smoking but also from affiliating with smoking 
friends. Presumably, this possible effect of parents on adolescents' friendships might reflect direct influences of the 
parental smoking-specific communication, but also indirect influences, by which parents affect peer affiliation through the 
adolescents' behaviour: Adolescents who do not smoke themselves, are more likely to select friends who also do not 
smoke. Investigating the impact of parents on adolescents' friendships is important as previous research showed that 
imitation plays a major role in smoking (Harakeh, Engels, Van Baaren, & Scholte, 2007) and that the risk for smoking 
increased dramatically as the number of smoking models in the adolescent's environment increased (Taylor, Conard, 
O'Byrne, Haddock, & Poston, 2004). When parents are able to prevent their child from affiliating with smoking friends, they 
take away an important source of smoking modelling and, accordingly, decrease the likelihood that their child will smoke 
in the future.
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The impact of the smoking-specific communication might depend on the smoking status of the parents. Previous 
research on the effects of parental smoking on adolescents' friendship-selection processes showed that adolescents with 
smoking parents are more likely to become affiliated with smoking friends than adolescents with non-smoking parents 
(Engels, et al., 2004). The present study is the first to examine whether parental smoking-specific communication is related 
to adolescents' friendship-selection processes, while controlling for parental smoking. Additionally, we investigated 
whether parental smoking-specific communication and parental smoking is still associated with adolescent's smoking 
when the adolescent child is affiliated with the same best friend over a longer period of time.
In this longitudinal study, we investigated whether the quality and frequency of parental smoking-specific 
communication are related to adolescents' friendship selection and influence processes, while controlling for possible 
confounding effects of adolescents' sex and age (Avenevoli & Merikangas, 2003), and parental smoking. We hypothesized 
that (1) the quality of parental smoking-specific communication is negatively associated with adolescent's smoking and 
best friend's smoking, (2) the frequency of communication is positively associated with adolescent's smoking and best 
friend's smoking, and that (3) parental smoking is positively associated with adolescent's smoking and best friend's 
smoking. After examining these hypotheses we divided our sample in two groups: one group with adolescents who 
reported changing friendships during the measurement period, and a second group with adolescents who reported the 
same best friend at all three measurement moments. Testing our model for the group of adolescents with changing 
friendships allowed us to investigate our main hypothesis, namely, whether (4) parental smoking-specific communication 
and parental smoking are related to adolescents' friendship-selection. The group of adolescents with stable friendships 
enabled us to explore whether adolescents and their best friends seem to influence each other over time, and what role 
parental smoking-specific communication and parental smoking play in these processes.
Methods
Procedure
For the present study we used data from the Family and Health project (Harakeh, et al., 2005; van der Vorst, et al., 2005). 
For this project the addresses of 5602 families with at least two children (aged 13-16 years) were obtained from the records 
of 22 municipalities in the Netherlands. These families were invited by mail to participate in a longitudinal study concerning 
different socialisation processes underlying various health behaviours in adolescence. Of the 981 families who were willing 
to participate, 216 families did not fulfil the inclusion criteria or could not be contacted due to a lack of information. 
Because of financial resources, we were restricted to include 428 families in the project. Therefore, we selected this number 
out of the 765 families, in the way that we obtained (1) approximately equal numbers of possible sibling sex dyads (i.e., 
boy-boy, boy-girl, girl-boy, girl-girl) and (2) equal numbers of adolescents from lower, middle, and higher educational 
levels. The latter was important to have variation in educational level in the final sample. Of each family a father, a mother, 
and two adolescent children participated. Data collection for the first wave (T1) took place between November 2002 and
April 2003. Measurements for the second (T2) and third (T3) wave took place one and two years later, respectively. The 
families were visited by a trained interviewer. To maintain confidentiality, the interviewers asked the participants to sit 
apart from each other and not to discuss the questions while completing the questionnaires. A total of 416 families 
participated at T2 and 404 families participated at T3, resulting in a response rate of 94%. Attrition analyses revealed no 
differences between the families that participated three times and those that dropped out from the study.
Sample Characteristics
The majority of the participating adolescents were of Dutch origin (> 95%). At T1 the age of the older adolescents 
ranged from 14 to 17 years, with a mean age of 15.2 (SD = .60) years. The age of the younger adolescents ranged from 13 
to 15 years, with a mean age of 13.4 (SD = .50) years. There was an almost equal distribution of boys and girls: 52.8% of the 
older adolescents and 47.7% of the younger adolescents were boys at T1.
Measures
Quality of communication. Quality of smoking-specific communication was assessed with six items (per parent). 
The items of this scale reflect a constructive and respectful way of communicating about smoking-related issues (e.g., "My 
father and I are able to talk easily about our opinions concerning smoking"). Adolescents were asked to report on a 5-point 
scale which answer applied for them, with responses ranging from 1 = "completely not true" to 5 = "completely true" 
(Harakeh, et al., 2005). The scale scores were averaged. Cronbach's alphas were .73 for adolescent report about their mother 
and .81 for adolescents about their fathers.
Frequency of communication. Frequency of communication was assessed by averaging the scores of eight items 
referring to how often in the past 12 months parents talked with their child about smoking-related issues (e.g., "During the 
last 12 months, how many times did your father talk to you about how to resist peer pressure to use tobacco?") on a 
5-point scale ranging from 1 = "never" to 5 = "very often" (Ennett, et al., 2001; Harakeh, et al., 2005). Cronbach's alphas were 
.87 (adolescent report about mother) and .90 (adolescent report about father).
Parental smoking. To tap parental-smoking status, parents were asked to report on an 8-point scale which stage of 
smoking applied to them (Kremers, et al., 2001). Response categories ranged from 1 = "I have never smoked" to 8 = "I 
smoke at least once a day." Each parent was classified into one of the following groups with respect to their lifetime 
smoking status: never smoker, former smoker, or current smoker. Subsequently, six categories of parental smoking status 
were established: (1) both parents had never smoked, (2) one parent is a former smoker and the other had never smoked, 
(3) both parents are former smokers, (4) one parent is a current smoker and the other had never smoked, (5) one parent is 
a current smoker and the other is a former smoker, or (6) both parents are current smokers (Farkas, et al., 1999).
Adolescent's smoking. To assess adolescents' smoking behaviour, respondents were asked to report on a 9-point scale 
which stage of smoking applied to them (Kremers, et al., 2001). Responses ranged from 1 = "I never smoked, not even one 
puff', to 9 = "I smoke at least once a day." Because of the skewness of the distribution, this variable was transformed into a 
new variable ranging from 1 to 5 (1 = "I have never smoked, not even one puff"; 2 = "I tried smoking, I don't smoke
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anymore"; 3 = "I stopped smoking, after smoking at least once a month"; 4 = "I smoke occasionally, but not every day"; 
5 = "I smoke at least once a day").
Best friend's smoking. Respondents were asked whether they have a best friend, and if so, to write down the first name 
and the first letter of the family name of their best friend. Subsequently, they were asked to report on a 9-point scale which 
stage of smoking applied to their best friend. Responses ranged from 1 = "My best friend never smoked, not even one 
puff', to 9 = "My best friend smokes at least once a day." This variable was transformed into a new variable, similar to what 
was one for adolescent smoking.
Strategy of Analyses
Ouranalyses proceeded asfollows: Descriptive analyses were conducted to provide information about the prevalence 
of smoking in the sample. Correlations between the model variables were calculated to examine correspondence between 
mothers'and fathers' smoking-specific communication, as well as to examine whether the model variables were associated 
with each other. To examine whether the quality and frequency of communication and parental smoking were related to 
adolescent's smoking and best friend's smoking, Structural Equation Models were tested with the software package Mplus 
(L. K. Muthen & Muthen, 1998-2007). In the proposed model (see Figure 1), each latent variable was constructed by two 
reports: adolescents' reports about their mother and those about theirfather. In testing the model, we utilized data of the 
adolescents who participated in all three waves and who reported to have a best friend in all three waves. After excluding 
the adolescents who did not fulfil these criteria, the sample size used for model testing was n = 305 (older adolescents) 
and n = 309 (younger adolescents). Subsequently, we applied Missing Value Analyses (MVA) with the EM-algorithm to 
estimate the remaining missing values in case of optimal utilization of the data. In our dataset only a small number of 
values were missing (< 3%).
Our model was tested on the total group of adolescents (n = 614), which means we combined the sample of the older 
adolescents with the sample of the younger adolescents to enlarge our statistical power.1 Analyses were adjusted for the 
non-independence of adolescents who were part of the same family. Additionally, we controlled for possible effects of 
adolescents' sex and age. Mplus allows to compute standard errors and a chi-square test of model fit taking into account 
non-independence (complexity) of observations by using the TYPE=COMPLEX procedure in combination with the 
CLUSTER command (L. K. Muthen & Muthen, 1998-2007). This procedure clusters the dependent respondents (i.e., 
adolescents from one family) and then corrects the standard errors of the parameter estimates for dependency leading to 
unbiased estimates. Because most variables were relatively skewed and the measurement levels of the smoking variables 
were categorical, the parameters in the model were estimated using the Weighted Least Square with adjusted Mean- and 
Variance (WLSMV), which is an estimation method specifically developed for ordered categorical dependent variables
1 W e tested the model for the total sample o f early and middle adolescents separately to examine possible differences. Results of these analyses 
showed com parable findings. Unfortunately, due to small sample sizes relative to the number o f paths to be estimated, w e were not able to test the 
model for the subsamples o f both age groups separately (i.e., the group o f adolescents with a stable friendship and the group o f adolescents w ith chang­
ing friendships during the measurement period).
(L. K. Muthén & Muthén, 1998-2007). The fit of the model was assessed by the following global fit indices: x2, CFI (Comparative 
Fit Index, with a cut-off value of > .95), and RMSEA (Root Mean Square Error of Approximation, with a cut-off value of < .06) 
(L. T. Hu & Bentler, 1999). Based on these fit indices we were able to test whether the data confirmed the theoretical model. 
To disentangle friendship-selection processes from peer influences, we divided the sample into two groups based on 
whether adolescents had the same best friend across the three waves. The first group existed of adolescents with changing 
friendships during the three measurements (i.e., adolescents who reported a different friend at different waves) and the 
second group existed of adolescents with a stable friendship during the three measurements (i.e., adolescents who had 
the same friend at each wave). The group with changing friendships (n = 425) was utilized to determine whether adolescents 
select their friends on the basis of their comparable smoking status. Thus, we tested whether associations were found 
between adolescent's smoking at T1 and best friend's smoking at T2, and respectively T2 and T3, and additionally, whether 
parental smoking-specific communication is associated with adolescent's smoking and best friend's smoking.. To examine 
whether best friend's smoking is associated with adolescent's smoking over time and vice versa, we tested the model on 
the group of adolescents with stable friendship (n = 189). In addition, we were able to determine whether parental
Figure 1 Model of parental influences on adolescent and best friend smoking, including standardized estimates for 
the total group (n = 614).
Note, In this model the control variables adolescents' sex and age are included as well, but not represented for ease o f interpretation, 
* p < ,05, ** p < ,01, *** p < ,001,
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behaviours are linked to child smoking when the impact of best friend's smoking was taken into account. Longitudinal 
associations of parental smoking-specific communication and parental smoking on adolescent and best friend smoking 
were examined through adding pathways to the model (Figure 1): We added paths between parental variables at T1 on 
the one hand, and adolescent's smoking and best friend's smoking at T2 on the other.
Results
Descriptive Statistics
Descriptive findings for the model variables 
at baseline are presented in Table 1. These findings 
revealed that according to the adolescents the 
quality of communication was relatively high, 
and that parents did not talk very often about 
smoking-related issues. Supplementary findings 
concerning adolescent smoking demonstrated 
that during the measurement period the number 
of adolescents who never smoked decreased to 
46.6% at T3, whereas the number daily smokers 
increased to 11.9%. For the best friends these 
percentages were, respectively, 39.7% and 17.8%. 
Further additional findings showed that in 21.3% 
of the cases both parents had never smoked, in 
28% of the cases one parent was a former smoker 
and the other had never smoked, in 17.7% of the 
cases both parents were former smokers, in 10.8% 
of the cases one parent was a current smoker and 
the other had neversmoked, in 11.7% ofthe cases 
one parent was a current smoker and the other 
was a former smoker, and in 10.5% of the cases 
both parents were current smokers.
Correlations between Model Variables
The correlations between adolescent's reports 
about their mother and their father for the quality
Table 1 Descriptive Statistics for the Smoking-Specific 
Parenting Variables and Smoking Behaviour at 
Baseline.
M (SD) Percentage
Quality of communication
with father 3.53 (.6 8 )
with mother 3.53 (.6 6 )
Frequency of communication
with father 1.82 (.74)
with mother 1.88 (.69)
Adolescent smoking
Never smoked 58.1%
Tried smoking 24.9%
Stopped smoking 4.4%
Smoked occasionally 6 .8 %
Smoked daily 5.7%
Best friend smoking
Never smoked 52.9%
Tried smoking 27.9%
Stopped smoking 3.3%
Smoked occasionally 9%
Smoked daily 7%
Paternal smoking
Never smoked 40.9%
Former smokers 34.3%
Current smokers 23.1%
Maternal smoking
Never smoked 39%
Former smokers 40%
Current smokers 20.3%
Note, These findings are derived from the total sample o f adolescents {n = 614),
of communication (r= .67, p < .01), as well as for the frequency of communication (r= .79, p < .01), indicated that adolescents 
experienced similarities in the smoking-specific communication with their mother and their father. Further, the correlation 
between parental smoking and adolescent smoking (r = .11, p < .01) suggests that adolescent smoking is positively 
associated with the smoking status of both parents. Correlations between adolescent smoking and best friend smoking 
were high (T1: r = .62, p < .01; T2: r = .64, p < .01; T3: r = .59, p < .01), indicating similarities in the smoking status of both 
youngsters (Table 2).
Model Findings
Total group. To determine whether quality and frequency of parental communication and parental smoking are related to 
adolescent's smoking and their best friend's smoking, we tested a three-wave model (as depicted in Figure 1). The model 
showed a relatively good fit to the data, the fit indices were: x2 (df = 20, n = 614) = 34.74, CFI = 1.00, and RMSEA = .04. 
The factor loadings of the latent variables in the model were high, with X = .86 for the adolescents' report about their mothers 
and X = .79 for the adolescents' report about their fathers on the quality of communication variable, and with 
X = .86 for the mothers and X = .92 for the fathers on the frequency of communication variable. The model explained 75% of 
adolescent smoking and 61.6% of best friend smoking at T3. Smoking was relatively stable over time, for the adolescents (T1 —> 
T2: (3 = .80, p < .001; T2 —> T3: (3 = .74, p < .001) as well as for best friends (T1 —> T2: (3 = .50, p < .001; T2 —> T3: (3 = .55, p < .001). 
Standardized estimates for the cross-lagged paths showed significant associations between adolescent smoking at T1 and 
best friend smoking at T2 ((3 = .31, p < .001), and between adolescent smoking at T2 and best friend smoking at T3 ((3 = .21, 
p < .001). The association between best friend smoking at T1 and adolescent smoking at T2 was also significant ((3 = .09, p < .05),
Table 2 Correlations between the Model Variables.
1 2 3 4 5 6 7 8 9 10
1- Mother's quality of communication
2- Father's quality of communication .67**
3- Mother's frequency of communication .08* .1 0 *
4- Father's frequency of communication .1 2 ** .2 2 ** .79**
5- Parental smoking -.14** -.1 2 ** . 0 0 -.01
6 - Adolescent smoking T1 -.32** -.30** .1 0 ** .07 .11**
7- Adolescent smoking T2 -.33** -.30** .13** .11** .13** .73**
8 - Adolescent smoking T3 -.27** -.27** .14** .13** .13** .65** .76**
9- Best friend smoking T1 -.25** -.2 2 ** .1 0 * .07 .1 2 ** .62** .54** .42**
10- Best friend smoking T2 -.27** -.2 1 ** .1 0 ** .1 1** .14** .56** .64** .54** .60**
11- Best friend smoking T3 -.25** -.2 2 ** .1 2 ** .13** .1 2 ** .49** .57** .59** .49** .67**
Note. * p  < .05, ** p < .01
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which implies a small link between best friend's smoking and adolescent's smoking. However, the cross-lagged path from best 
friend smoking at T2 to adolescent smoking at T3 was not significant. Further, parental smoking showed a small negative 
association with quality of comm unication (y=-.16, p<. 01). Parental smoking was not associated with frequency of comm unication. 
Quality and frequency of communication were positively associated with each other ((3 = .18, p < .001). The quality of 
communication showed a negative association with adolescent smoking at T1 (y = -.49, p < .001). In contrast to the quality of 
communication, frequency was found to be positively associated with adolescent smoking (y = .24, p < .001). Quality and 
frequency of communication were also associated with best friend smoking (respectively y = -.37, p < .001 and y = .20, p < .001). 
Finally, parental smoking showed no significant association with adolescent smoking, but a positive association with best friend 
smoking at T1 (y = .11, p < .05). So, when associations between parental smoking-specific communication and adolescent 
smoking are taken into consideration, parental smoking was not found related to adolescent smoking (Table 3).
Group of adolescents with changing friendships. To determine whether smoking-specific communication and parental 
smoking were related to adolescents' smoking and friendship-selection processes, we tested the theoretical model for the 
group of adolescents with changing friendships. The model showed a relatively good fit to the data [\2 (df=  20, n = 425) 
= 28.22, CFI = 1.00, and RMSEA = .03], The factor loadings of the latent variables in the model were high, between X = .80 
and X = .97. Cross-lagged paths showed significant associations between adolescent smoking and best friend smoking at 
respectively T1 and T2 ((3 = .40, p < .001), and at T2 and T3 ((3 = .31, p < .001). These findings indicate that adolescents select 
their friends on the basis of their comparable smoking behaviours. The quality of parental smoking-specific communication 
was negatively associated with adolescent smoking at T1 (y = -.51, p < .001) and best friend smoking at T1 (y = -.39, p < .001), 
whereas the frequency of parental smoking-specific communication showed a positive association with adolescent 
smoking at T1 (y = .19, p < .001) and best friend smoking at T1 (y = .15, p < .01). Parental smoking was positively associated 
with adolescent smoking at T1 (y = .13, p < .05) and with best friend smoking (y = .11, p < .05) (Table 3).
To examine longitudinal associations of parental smoking-specific communication and parental smoking on 
adolescents' smoking and friendship-selection processes, we added pathways in the model from the smoking-specific 
communication variables and parental smoking at T1 on the one hand, and adolescent smoking and best friend smoking 
at T2 on the other. The model showed a good fit to the data [\2 (df= 17, n = 425) = 18.25, CFI = 1.00, and RMSEA = .01] and 
explained 74% in adolescent smoking and 57.1% in best friend smoking at T3. The results were similar to those found in the 
model without these extra paths. However, the associations between frequency of smoking-specific communication and 
adolescent and best friend smoking at T1 were not significant in this model. Concerning the additional paths, we found a 
small but significant association between the quality of communication at T1 and adolescent smoking at T2 (y = -.09, 
p < .05). The association between the quality of communication at T1 and best friend smoking at T2 was also significant 
(y = -.13, p < .05). For the frequency of communication, we found a positive significant association with adolescent smoking 
at T2 (y = .11, p < .01) and best friend smoking at T2 (y = .13, p < .01). For parental smoking, no longitudinal association was 
found (Table 3).
Group of adolescents with a stable friendship. The model was also tested for the group of adolescents who had a stable 
friendship, which might give some indication of whether adolescents and their stable best friend seem to influence each
Table 3 Standardized Estimates for the Group with Stable Friendships and Changing Friendships.
Initial model Model with additional pathways
Stable 
n = 189
Changing
/i = 425
Stable Changing
n = 189 n = 425
Cross-sectional associations
Quality <-» Frequency .16 ,!9*** .16 ,!9***
Parental smoking —> Quality -.16 -.15* -.16 -.15*
Parental smoking —> Frequency -.08 .03 -.08 .03
Quality —> Adolescent smoking T1 -.38*** -.51*** -.36*** -.45***
Frequency —> Adolescent smoking T1 .36*** ,!9*** .34*** .09
Parental smoking —> Adolescent smoking T1 .0 2 .13* -.05 .13*
Quality —> Best friend smoking T1 -.27** -.39*** -.28** -.36***
Frequency —> Best friend smoking T1 .26*** .15** .27*** .1 0
Parental smoking —> Best friend smoking T1 .12 .1 1* .1 2 .1 0 *
Adolescent smoking T1 <-> Best friend smoking T1 .47*** .41*** .47*** .46***
Adolescent smoking T2 <-> Best friend smoking T2 .07* .16*** .07** .16***
Adolescent smoking T3 <-» Best friend smoking T3 .1 0 ** ,n*** .1 0 ** ,n***
Stability pathways
Adolescent smoking T1 —> Adolescent smoking T2 .76*** .82*** .74*** .80***
Adolescent smoking T2 —> Adolescent smoking T3 .60*** .79*** .62*** .79***
Adolescent smoking T1 —> Adolescent smoking T3 .35** .1 0 .34** .09
Best friend smoking T1 —> Best friend smoking T2 .82*** .35*** .82*** .35***
Best friend smoking T2 —> Best friend smoking T3 .83*** .47*** .80*** .49***
Best friend smoking T1 —> Best friend smoking T3 .08 .04 .11 .03
Cross-lagged pathways
Adolescent smoking T1 —> Best friend smoking T2 .12 .40*** .15 .31***
Adolescent smoking T2 —> Best friend smoking T3 -.03 .31*** - .0 2 .31***
Best friend smoking T1 —> Adolescent smoking T2 .16* .05 .14 .0 2
Best friend smoking T2 —> Adolescent smoking T3 -.06 - .0 2 -.07 - .0 2
Additional cross-lagged pathways
Quality —> Adolescent smoking T2 - - -.05 -.09*
Frequency —> Adolescent smoking T2 - - .04 .11**
Parental smoking —> Adolescent smoking T2 - - .1 2 .0 0
Quality —> Best friend smoking T2 - - .04 -.13*
Frequency —> Best friend smoking T2 - - -.03 .13**
Parental smoking —> Best friend smoking T2 - - . 0 0 .03
Note, Stable refers to the group of adolescents with stable friendships during the measurement period and Changing refers to the group of adolescents 
with changing friendships during the measurement period. Quality represents adolescent reports about the quality of parental smoking-specific 
communication. Frequency represents adolescent reports about the frequency of parental smoking-specific communication,
* p < ,05, ** p < ,01, *** p < ,001,
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other over time, and what role parents play in this process. The model showed a good fit to the data [\2 (df = 17, n = 189) 
= 21.9, CFI = 1.00, and RMSEA = .04], The factor loadings of the latent variables in the model were moderately high, ranging 
from X = .71 to X = .94. Findings of these analyses are comparable with the findings of the total group (Table 3), but with 
one interesting exception concerning the cross-lagged paths. In contrast with the results for the total model, standardized 
estimates for the cross-lagged paths demonstrated no significant associations between adolescent smoking at T1 and 
best friend smoking at T2, and between adolescent smoking at T2 and best friend smoking at T3.
To examine longitudinal associations of parental smoking-specific communication and parental smoking on 
adolescent's smoking and best friend's smoking, we added pathways in the model from the smoking-specific 
communication variables and parental smoking at T1 on the one hand, and adolescent smoking and best friend smoking 
at T2 on the other. The model showed a good fit to the data [\2 (df = 14, n = 189) = 19.36, CFI = 1.00, RMSEA < .05] and 
explained 77.3% of adolescent smoking and 77.6% of best friend smoking at T3. This analysis enabled us to investigate 
whether parental smoking-specific communication and parental smoking are related to adolescent smoking, even when 
the associations between adolescent smoking and best friend smoking were taken into account. The results were similar 
to those found for the model without these additional pathways, except for the association between best friend smoking 
at T1 and adolescent smoking at T2, which was no longer significant. Further, no significant associations between the 
communication variables and parental smoking at T1, and adolescent smoking and best friend smoking at T2 were found.2
Discussion
The aim of the present study was to investigate whether the quality and frequency of parental smoking-specific 
communication and parental smoking are associated with adolescents' friendship-selection processes. Furthermore, we 
investigated whether adolescents and their best friends seem to influence each other over time, and what role parental 
smoking-specific communication and parental smoking play in these processes. The results show that a high quality of 
parental smoking-specific communication was related to a lower likelihood of adolescent smoking. The frequency of 
communication was found to be positively associated with adolescent smoking. To investigate the impact of parental 
smoking-specific communication on adolescents' friendship-selection processes, we differentiated two groups: one 
group of adolescents who reported to have the same best friend over a period of two years, thus the group in which no 
selection processes occurred; and one group of adolescents with changing friendships over this same period. The latter 
group enabled us to investigate friendship-selection processes. In line with previous findings, we found evidence for 
friendship selection based on smoking, because adolescent's smoking affected best friend's smoking over time (Engels, 
Knibbe, Drop, et al., 1997; Ennett & Bauman, 1994). Moreover, our results demonstrated direct and indirect associations 
between the quality and frequency of parental smoking-specific communication and best friend's smoking, which indicate
2 The model findings of the separate groups of adolescents (i.e., the group of adolescents with a stable friendship and those with changing friend­
ships) cannot be compared statistically.
that parents can affect their child's friendship-selection processes (Brown, Mounts, Lamborn, & Steinberg, 1993). Thus, 
parents seem to be able to affect their child's friendship-selection processes directly, but also indirectly. W hen parents 
succeed in their attempts to prevent their child from smoking, this subsequently will decrease the likelihood that their 
child will affiliate with smoking friends.
Additionally, the group of adolescents with stable friendships enabled us to examine whether adolescents and their 
best friends influence each other over time, and whether parents play a role in this. W e tested whether parental smoking- 
specific communication is still related to their child's smoking, even when their child affiliates with the same friend for a 
longer period of time. The findings suggest that parents do not appear to directly affect their child's smoking over a 
period of one year. It is generally known that during adolescence a transformation of close relationships takes place; as 
friendships grow closer, the intensity and exclusivity of the parent-child relation decrease (Laursen & Bukowski, 1997). This 
might explain why adolescents with stable friendships are no longer affected by their parents in terms of smoking. 
However, that no direct associations were found between parental smoking-specific communication and future adolescent 
smoking does not necessary imply that parents are not influential. The cross-sectional associations between parenting 
and adolescent smoking were strong, which might indicate that parents influence their children on the short term. 
Moreover, adolescents' smoking behaviour is quite stable over time. This could imply that parental smoking-specific 
communication indirectly affects adolescent smoking one year later, suggesting that when parents prevent their children 
from smoking during early adolescence, they increase the chance that their children remain non-smokers in the later years.
Smoking parents appear to be less constructive and supportive in their smoking-specific communication than 
non-smoking parents. This is probably because smoking parents may be more uncertain about their possibilities to prevent 
their child from smoking, because their advice does not match their actions (Jackson & Dickinson, 2003). Furthermore, 
longitudinally we found no significant association between parental smoking and adolescent's smoking when controlling for 
parental smoking-specific communication. Our interpretation is that what parents express through their smoking-specific 
communication has more impact on their child's behaviour than the direct effects of parental smoking. However, one should 
keep in mind that this does not imply that parental smoking does not play a role, because it does affect the quality (and 
credibility) of parental smoking-specific communication. Prevention programs, therefore, should focus not only on 
strengthening parents in their ways of communication, but also on smoking cessation among parents.
Findings from our study indicate some directions for future research. W hen parents do affect their children's friend- 
ship-selection processes through smoking-specific communication, the question arises whether other parental practices 
affect these selection processes as well. An important aspect of parenting is monitoring and the extent to which parents 
have knowledge about their children's behaviour, friends, and whereabouts (Stattin & Kerr, 2000). It would be interesting 
to examine whether monitoring and parental knowledge is indirectly related to a lower likelihood of adolescent smoking 
through the selection of non-smoking friends (Engels, Finkenauer, Kerr, & Stattin, 2005). Mounts (2000) identified several 
ways parents can deal with adolescents' peer relationships, including guiding, which is talking about the consequences of 
being friends with particular people. Another way is prohibiting, which is when parents forbid their child to associate with 
specific peers. Finally, supporting is a way in which parents encourage their child to undertake activities with peers they
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like and provide an environment at home where adolescents can have their friends over. It is important to keep in mind 
that during adolescence parents are challenged to find a balance between autonom y granting and exerting control. 
Focusing on several peer management skills might lead to an improved understanding of the parental role in adolescents' 
friendship selection and could answer the question whether parents should function especially as friendship-formation 
gatekeepers or whether they should function mainly as advisors or consultants. Additionally, it would be interesting to 
take the quality of the parent-adolescent relationship into account.
Future research should focus not only on the impact parents have on their children, but also on the effects of the 
children on their parents. Investigating bi-directional associations between parental practices and adolescent's behaviour 
allows ascertaining the actual effects of parents on their children, w ithout ignoring the impact children have on their 
parents. Only a few  studies have investigated the bi-directional relationships between parenting and adolescent's problem 
behaviour, and they clearly support the idea that parents do respond to the problem behaviour of their offspring (Lytton, 
1990; Stice & Barrera, 1995). Recent research has shown that parents also respond to their children's smoking behaviour by 
increasing smoking-specific conversations (Huver, Engels, et al., 2007a). Finally, one might expect that parents react not 
only to their child's behaviour, but also to behaviour of their child's best friend: W hen parents notice that their child is 
associating with smoking friends they may adjust their parenting practices in order to prevent their child from smoking.
In the current analysis, we examined the quality of smoking-specific communication as a general construct. It would be 
interesting - and important for prevention - to explore more specific aspects of a highly qualitative parent-child discussion 
about smoking-related issues. For example, some studies have shown that rigidity in parent-child interactions is linked to 
externalizing behavioural problems (Hollenstein, Granic, Stoolmiller, &Snyder, 2004). Investigating parent-child discussions 
in an observational setting would allowforanalyzing several parent-child communication characteristics, such as flexibility 
versus rigidity, which subsequently provides more insight into the relation between the parent-child communication and 
adolescent's smoking. Another important implication for future research involves the individual characteristics of 
youngsters. It is plausible that individual differences play an important role in the associations between parental smoking- 
specific communication and adolescent's smoking. For example, adolescents who are highly responsive to their parents' 
viewpoint might comply with their parents' advice concerning smoking, while adolescents who are not very responsive to 
their parents' viewpoint might neglect their parents' advice (Jackson, 2002).
Another point of interest concerns socialisation between adolescents and their best friends. Our findings demonstrated 
that best friends smoking was marginally related to individual smoking. Although this impact was small, it existed while 
taking into account the associations between parental smoking and parental smoking-specific communicating, implicating 
that friend's smoking contribute to adolescent smoking beyond the impact of parents. Therefore, a next step for future 
research is to gain more insight into this socialisation mechanism. For instance, it might be possible that friends who are 
older exert a stronger influence on adolescent smoking than a friend who is of the same age or younger. Additionally, sex 
constellation of the friendship pair might contribute to the strength of the socialisation as well, as same-sex friends might 
exert more influence on each other than different-sex pairs. In short, it is interesting to examine which factors are 
responsible for the strength of friends' smoking socialisation.
The present study is the first to investigate the relationship between parental smoking-specific communication, 
smoking of adolescents, and smoking of adolescents' best friend. Findings provide preliminary evidence that parents are 
able to affect not only their offspring's smoking through their smoking-specific communication, but also the peers their 
child will associate with. However, our pattern of results might not be generalisable to the population as a whole because 
we used a selective sample of intact families. Therefore, it is necessary to replicate these findings in other samples, such as 
single-parent families, and specific ethnic groups. Additionally, although we controlled for adolescents' age in our model, 
it is plausible that the influence of parents and friends on adolescent smoking might vary during the teenage years. A 
recent study from Steinberg and Monahan (2007) showed that middle adolescence is an especially significant period for 
the developm ent of the capacity to resist peer influence. Therefore, it would be interesting to replicate these findings in 
large samples of different age groups. The fact that we had to combine the data of the younger and older adolescents also 
limited our ability to investigate whether siblings influence each other with respect to smoking and their selection of 
(non-) smoking friends (Melby, et al., 1993).
Som e other limitations of this study should be addressed. Although we used self-reports of the adolescents and their 
parents, best friends' smoking status was based on adolescents' perceptions. These perceptions might differ from best 
friend's actual smoking, as adolescents tend to project their own behaviour on their friends (Bauman & Ennett, 1996). 
However, in a previous study with the same sample as used in the present study, Harakeh and colleagues (2007) examined 
whether adolescents were accurate in their reports about their best friend's smoking. Results of that study indicated a 
substantial agreement between adolescents' reports and self-reports of the best friends. Another limitation is that 
adolescents were asked for information only about their bestfriend and notfor information about other importantfriends. 
Therefore, we were not able to examine among the adolescents with changing friendships whether their best friends stay 
close friends and continued to influence them, or disappeared completely from the adolescent's immediate environment 
during the measurement period.
Finally, it is important to stress that we were not able to take genetic influences into account. Recently, scholars have 
emphasized the importance of encompassing both genetic and social influences in research designs, as this will provide 
more insight into the specific causes of particular behaviours (Rutter, et al., 1997). For example, it might be possible that 
adolescents'friendship-selection processes are influenced by genetic factors as previous research indicated that individuals 
create their own social environment based on their genetic propensities (Rose, 2007). Thus, adolescents may select friends 
with a smoking status that fits their own due to specific genetically-influenced characteristics, like for example sensation 
seeking (Zuckerman, 2007). However, there is also evidence that a favourable social environment can dramatically reduce 
or even eliminate the adverse influence of genetic factors (Reiss & Neiderhiser, 2000; Rose, 2007). If parents communicate 
in a constructive and respectful manner with their offspring, this will create such a favourable environment which then 
could operate as a protective factor by which possible disadvantageous genetic influences can be suppressed.
In conclusion, the present findings suggest that parental smoking-specific communication affects adolescent's smoking 
directly but also indirectly by influencing the friends the adolescents will associate with. Therefore, smoking prevention 
programs should focus on strengthening parents in the way they communicate about smoking-related issues. Parents
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who discuss smoking-related issues in a constructive and respectful manner will be more likely to influence their child's 
smoking. In addition, parents who communicate in this way might also decrease the likelihood that their child will affiliate 
with smoking friends.
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Abstract
The aim of this study was to examine whether anticipated parental reactions to smoking were related to smoking 
onset and progression during adolescence. Data were used from the six-wave, five-year longitudinal "Family and 
Health" project, in which 428 adolescents (M = 13.4, SD = .50; 52.3% girls) and their families participated. Parental 
reactions, as anticipated by adolescents, included withdrawal, conflict engagement, disclosing disappointment, and 
positive problem-solving. Findings of discrete-time survival analyses indicated no direct association between 
anticipated reactions at baseline and smoking onset within five years. However, a significant interaction effect was 
found between parental smoking and anticipated parental disappointment. This finding indicates that adolescents 
of non-smoking parents, who expected reactions of annoyance and disappointment, were less at risk for initiating 
smoking than adolescents from smoking parents who expected such reactions. None of the anticipated parental 
reactions were significantly related to smoking progression, neither directly nor indirectly. Findings from this study 
suggest that focusing on anticipated reactions to smoking is probably not the most promising endeavour for effective 
smoking prevention and intervention. However, additional research is warranted to establish whether actual, rather 
than anticipated, parental reactions are related to smoking uptake in adolescents.
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During the 20th century, 100 million deaths were caused by tobacco use. If existing trends continue, there will be up to 
one billion smoking-related deaths during the 21st century (WHO, 2010b). To prevent this, insight into factors that decrease 
the risks for smoking uptake is needed. One promising protective factor for reducing smoking uptake in adolescence is 
smoking-specific parenting (Henriksen & Jackson, 1998; Jackson & Henriksen, 1997). This is especially true when parents 
endorse effective smoking-specific communicating strategies, in which smoking is discussed in a constructive and 
respectful manner. In this environment, research has found that children are less likely to smoke (Chassin, et al., 1998; 
Harakeh, et al., 2005; Jackson & Henriksen, 1997; Otten, Harakeh, et al., 2007). During smoking-specific conversations, many 
parents tend to discuss the negative conseguences of tobacco use, strategies for resisting peer pressure to use, 
encouragem ent to not use, and rules about use (Ennett, et al., 2001). Additionally, parents may also clarify conseguences 
or implications should their children begin to smoke. For instance, parents might signal disappointment or imposed 
discipline. The aim of the present study was to determine the extent to which parental reactions to adolescent smoking 
were related to smoking initiation and progression. Given that research has shown that adolescents', rather than parents', 
perceptions of smoking-specific parenting are related to adolescent smoking (Chassin, et al., 2005; Chassin, et al., 1998; 
Harakeh, et al., 2005), the present study focused on adolescents' expected, rather than on actual parental reactions.
The vast majority of adolescents indicate that their parents would disapprove of their smoking (Conley Thomson, 
Siegel, Winickoff, Biener, & Rigotti, 2005; Distefan, Gilpin, Choi, & Pierce, 1998; Sargent & Dalton, 2001). Therefore, an 
anticipated conseguence of smoking may be that conflicts with parents arise. Further, how these conflicts are dealt with 
may be predictive of future smoking habits. According to Van Doom and colleagues (2010) the following general conflict 
resolution styles could be distinguished between adolescents and their parents: (I) positive problem-solving, (II) conflict 
engagement, and (III) withdrawal. Positive problem-solving concerns attempts to understand the other's position using 
constructive reasoning to work out compromises. Conflict engagem ent entails being verbally offensive, angry, defensive 
or attacking, and losing self-control. Finally, withdrawal concerns avoiding the problem, including avoid communication 
and becoming distant.
It is still unclear whether anticipated conflict resolution styles are significantly related to smoking uptake. First, parental 
reactions, reflecting positive problem-solving, are rarely studied in the literature on smoking. Nevertheless, there are 
findings that indicate that when adolescents expected their parents to start a conversation after finding out about their 
smoking is associated to lower odds for smoking onset (Chassin, et al., 2005). Second, concerning conflict engagement 
and smoking, findings suggest that adolescents who expect their parents to be very upset and tell them to stop, were less 
than half as likely to become future smokers. O f note, this effect was seen primarily when both parents were consistent in 
their opposition to smoking (Sargent & Dalton, 2001). Another reaction, related to conflict engagement that has received 
some attention in research focusing on smoking onset, is punishment. Findings on the effectiveness of this particular 
parental reaction have been mixed. While some studies found a lower riskfor smoking in children who expected negative 
conseguences from their parents when caught smoking (Chassin, et al., 1998; Henriksen & Jackson, 1998; Jackson, 1997; 
Jackson & Henriksen, 1997; Luthar & Goldstein, 2008; Ma, Shive, Legos, & Tan, 2003), other studies indicated no significant 
relation between punishment and smoking (Chassin, et al., 2005). Third, with respect to the conflict style characterized by
withdrawal, research revealed that adolescents who believed their parents would not mind their smoking were more likely 
to become experimenters compared to those who perceived strong parental concern (Distefan, et al., 1998). However, 
some findings have indicated that parental withdrawal was not significantly related to smoking onset among adolescents 
(den Exter Blokland, et al., 2006). Finally, in addition to the general conflict resolution styles characterized by positive prob­
lem-solving, conflict engagement, and withdrawal, parents could also react with expressing feelings of annoyance and 
disappointment about their children's smoking. The only empirical study that examined these anticipated reactions 
reported no significant association with smoking onset (den Exter Blokland, et al., 2006). Overall, some evidence links 
general conflict resolution styles to offspring smoking; however, additional research is warranted as recent findings are 
scarce and sometimes conflicting.
The effectiveness of parental reactions in preventing smoking onset may depend on whether parents smoke 
themselves. Previous research has indicated that smoking parents indeed experience difficulties in telling their children 
that they should not smoke as these parents feel uncertain about the discrepancy between what they say and what they 
do (Clark, et al., 1999). Due to feelings of hypocrisy, smoking parents may avoid raising smoking-related topics, which may 
explain the large number of studies demonstrating that children of smoking parents are less likely to perceive their parents 
to make use of smoking-specific parenting strategies compared to children of non-smoking parents (Chassin, et al., 2002; 
Chassin, et al., 1998; Clark, et al., 1999; Engels & Willemsen, 2004; Harakeh, et al., 2005; Henriksen & Jackson, 1998; Nolte, et 
al., 1983). However, concerning the effects of anticipated parental reactions on adolescent smoking, previous findings 
have led to contradictions regarding the role of parental smoking. On the one hand, some studies have pointed towards 
a lower likelihood of smoking onset for adolescents who expect negative consequences of their smoking, even when their 
parents smoke themselves (Henriksen & Jackson, 1998; Jackson & Henriksen, 1997; Sargent & Dalton, 2001). Conversely, 
other findings have indicated that adolescents who expected their parents to be angry and punish them were at lower 
odds of smoking onset; however, only when their parents were non-smokers (den Exter Blokland, et al., 2006). Additionally, 
adolescents who expected their parents to talk about reasons why they should not smoke were also at a lower risk for 
smoking onset only when their parents were non-smokers (Chassin, et al., 2005). In conclusion, anticipated parental 
reactions to smoking are more likely to be protective when expressed by non-smoking parents.
The question is whether anticipated parental reactions are not only related to smoking onset, but to smoking 
progression as well. Until now, most research has been devoted to the first stages of smoking uptake, in which adolescents 
make the transition from being never smokers to experimenters, while the later stages, including regular smoking and 
nicotine dependence, have been comparatively neglected (Avenevoli & Merikangas, 2003; Darling & Cumsille, 2003). This 
is rather intriguing as different predictors of smoking behaviour may play different roles at different points in the process 
of becoming a smoker (Mayhew, et al., 2000). DiFranza and colleagues (2000; 2007; 2004) have convincingly demonstrated 
that symptoms of nicotine dependence can develop rapidly after the first experiences with smoking, even after smoking 
only one cigarette. Based on these findings, one may argue that it is more difficult for parents to keep children, already 
experimenting, from smoking compare to children who have not (yet) experimented. Nevertheless, some research 
suggests that adolescents who have already experimented do not necessarily progress into the more advanced smoking
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stages when they anticipated that their parents would mind (Distefan, et a I., 1998) or be upset about their smoking 
(Ellickson, Tucker, & Klein, 2008; Simons-Morton, Chen, Abroms, & Haynie, 2004). This may provide an important message 
for parents and asks for further research that disentangles, in more detail, how anticipated parental reactions are related 
to smoking progression.
As such, in the current longitudinal study, we examined whether anticipated parental reactions could prevent smoking 
uptake during adolescence. More specifically, we examined which styles of anticipated parental reactions could be 
distinguished and how these different reaction styles were related to smoking onset and progression. We also investigated 
whether parental smoking moderated the relation between each anticipated parental reaction style in explaining both 
smoking transitions. Based on previous research, we hypothesized that (I) positive problem-solving reactions were most 
likely to be related to lower hazard risks for smoking onset, (II) anticipated parental reactions were more likely to be related 
to lower risks for smoking onset compared to progression, and (III) parental reactions were more likely to be effective from 
non-smoking compared to smoking parents. Since the preventive effects of strong parental disapproval of smoking was 
found primarily when both parents were consistent in their opposition to smoking (Sargent & Dalton, 2001), we decided to 
take consistency in reactions between both parents into account. The general parenting dimensions of support and 
control were included as well, since these parenting dimensions might confound the impact of anticipated parental 
reactions on smoking uptake in adolescents (Chassin, et al., 2005; Darling & Steinberg, 1993; Otten, et a I., 2008a; Shakib et 
al., 2005). Finally, having smoking friends was included as a control variable given that friends have been found to play a 
major role in adolescents' involvement in smoking (Kobus, 2003).
Methods
Participants and Procedure
Data were used from the "Family and Health" project (Harakeh, et al., 2005; van der Vorst, et al., 2005). For this project, 
addresses of families consisting of mother, father, and at least two adolescent children were obtained from the records of 
22 municipalities in the Netherlands. All families received an invitation letter in which we explained that the aim of the 
project was to gain insight into different socialisation processes underlying various health-related behaviours in 
adolescence. A total of 885 families volunteered, of which 765 fulfilled the inclusion criteria: parents were married or living 
together, all family members were biologically related, and the siblings could not be twins. Other exclusion criteria were 
physical or mental disability of the children. A final total of 428 families were selected, thereby obtaining equal numbers 
of adolescents from lower, middle, and higher educational levels and approximately equal numbers of possible sibling-sex 
dyads. Initially, families were invited to participate for three annual measurements. Following these measurements, families 
were approached again to ask whether they would participate in another three sessions. Data collection for the baseline 
measurement (T1) took place between November, 2002 and April, 2003. The numbers of participating families were 416 
(T2), 404 (T3), 356 (T4), 326 (T5), and 313 (T6) resulting in a response rate of 73% across all waves.
At baseline, interviewers visited the families at their homes and asked all members to complete the questionnaires 
individually. During subsequent measurements interviewers visited the majority of these families again. Som e families 
received the questionnaires by post for practical and financial reasons. Each family received €30 per wave if all four family 
members completed the questionnaires. For families who participated in all first three waves, five travel checks of €1000 
were raffled. For participation in the final three waves, five iPods and five additional travel checks were raffled. The study 
was approved by the independent medical ethics committee METiGG in Utrecht, the Netherlands.
At baseline, the mean age of the younger and older siblings were 13.4 (SD = .50) and 15.2 (SD = .60), respectively. Boys 
and girls were represented equally: 52.3% of the younger and 47.2% of the older siblings were girls. The main research 
questions were investigated using data from the younger siblings because prevalence statistics have indicated that, 
compared to their older siblings, younger adolescents are less likely to have already developed an established smoking 
pattern at that age (STIVORO, 2003).3 Attrition analyses revealed a difference between those who participated at all six data 
collection times and those who dropped out. Children of families who dropped out were less likely to be in higher levels 
of education at baseline (OR = .56, 95% Cl = .32 - .96 p < .05).
Measures
Adolescent smoking. The key outcomes included the transition from never smoking to ever smoking and the transition 
from having experimented with smoking to becoming a smoker on a current basis. To assess smoking status, adolescents 
were asked at each wave to report their current smoking status on a 9-point smoking scale (Kremers, et al., 2001). Responses 
ranged from 1 = "I never smoked, not even one puff," to 9 = "I smoke at least once a day." To establish smoking initiation, 
this variable was dichotomized into: 0 = "never smoked" and 1 = "smoked at least once." In addition, this variable was also 
dichotomized into: 0 = "tried, but had not continued smoking," and 1 = "currently smoking" in order to assess smoking 
progression.
Parental smoking. To assess parental smoking, both fathers and mothers were asked questions comparable to those 
asked of their children (Kremers, et al., 2001). Based on these responses, parents were classified into tw o categories: 0 = 
"both parents did not smoke currently" and 1 = "one or both parents smoke currently."
Anticipated parental reactions to smoking. The anticipated parental reactions to smoking were assessed at baseline with 
separate items for both parents. Adolescents were asked the following question: "What would be the reaction of your 
father/mother when (s)he found out that you smoke?" along with nine possible ways of reacting (Engels & Willemsen, 
2004; Harakeh, et al., 2005). Response options ranged from 1 = "completely untrue" to 5 = "completely true." To assess 
whether this scale could be divided in several dimensions, we conducted a series of factor analyses on the data of the 
older siblings in which different solutions were tested based on previous research that yielded correlations between the 
different response options. Findings from these factor analyses revealed that four factors could be extracted: (1) 
"W ithdrawal" indicating that parents would not react, (2) "Conflict engagem ent" by which parents would react with anger
3 All analyses were also conducted on the data of the older siblings. Findings were similar to those of theiryounger siblings. However, the interaction 
term between parental smoking and disclosing disappointment in clarifying smoking onset was not found to be significant for the older siblings.
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and punishment, (3) "Disclosing disappointment" indicating that parents would display feelings of annoyance and 
disappointment, and (4) "Positive problem-solving" by which parents would start a conversation with their children. 
Confirmatory factor analyses validated these four factors on the data obtained from the younger siblings. Results from 
these analyses are presented in Table 1. As we were not only interested in whether parents would react in a certain way, 
but also whether both parents would react in this way, scaled scores were dichotomized for both parents and subsequently 
combined into subscale variables reflecting: 0 = "one or both parents were expected to not or hardly react in this way," and 
1 = "both parents were expected to react in this way."
Table 1 Results from the Factor Analyses on the Anticipated Parental Reactions Scale at Baseline Assessment.
Dimensions Range of factor loadings (A)
Withdrawal
My father/ mother would do nothing at all .69 - .78
My father/ mother would think it's okay .80 - .86
My father/ mother would not have problems with it .76 - .79
Conflict engagement
My father/ mother would punish me .63 - .75
My father/ mother would be very angry at me .88 - .99
Disclosing disappointment
My father/ mother would show that (s)he considers it annoying .69 - .83
My father/ mother would show me that (s)he is disappointed in me .70 - .80
Positive problem-solving
My father/ mother would start directly to talk with me about the conseguences of smoking .68 - .78
My father/ mother would discuss it with me .66 - .78
Note, A series of factor analyses were conducted for the older siblings about both their father and their mother. Findings revealed the best fit with four 
subscales concerning fathers [x2 {df= 21, N = 428) = 49,38, CFI = ,97, and RMSEA = ,06] and mothers [x2 {df= 21, n = 427) = 74,06, CFI = ,95, and RMSEA = ,08], 
Confirmatory factor analyses were conducted on the data of the younger adolescents to test this solution. Findings demonstrated an acceptable fit with 
these four subscales when tested for the youngeradolescents about theirfather [x2 (df= 21, n = 424) = 60,16, CFI = ,96, and RMSEA = ,07] and their mother 
[X2 (df= 21, n = 427) = 60,48, CFI = ,95, and RMSEA = ,07], The range of the factor loadings that resulted from these four analyses are presented in the right 
column,
Covariates. In the analyses we controlled for a number of possible confounders, including sex, age, educational level 
of the adolescents, general parental style, and having smoking friends. General parenting style was captured by measuring 
levels of parental support and control. Parental support was assessed with 12 items aimed to determine to what extent 
adolescents perceived both their parents as loving, responsive, and involved (Scholte, van Lieshout, & van Aken, 2001). 
Specifically, adolescents were asked to report, on a 5-point scale, which answer applied to them, with responses ranging 
from 1 = "completely not true" to 5 = "completely true" (e.g., "My father/ mother shows me that she loves me" and "My
father/ mother supports me in the things I do"). Cronbach's alphas ratings of fathers and mothers were .81 and.76, 
respectively. Parental control reflects the extent to which adolescents perceived their parents to exert control over their 
whereabouts and activities (Kerr & Stattin, 2000). This construct consisted of five items per parent, with responses ranging 
from 1 = "never" to 5 = "always" (e.g., "Do you need to have your mother's permission to stay out late on a weekday 
evening?" and "Before you go out on a Saturday night, does your father require you to tell him where you are going and 
with whom?"). Cronbach's alphas were .87 for fathers and .71 for mothers. Parental support and control scores for both 
parents were averaged. To establish whether adolescents had smoking friends, they were asked: "How many of your friends 
smoke?" Responses were 1 = "No one," 2 = "Less than half," 3 = "Half," 4 = "More than half," and 5 = "All of them." Answers 
to this question were dichotomized into: (1) "Having no smoking friends" versus (2) "Having smoking friends." All covariates 
were assessed at baseline.
Strategy of Analyses
The relations between anticipated parental reactions at baseline and smoking onset were investigated with 
discrete-time survival analyses (DTSA). This analytic approach models the hazard probability of initiation occurring within 
a specific time interval, given that it has not yet occurred (W illett & Singer, 1993). Therefore, we selected the baseline never 
smokers (N = 272) and determined whether they started smoking within the next five years. To assess whether anticipated 
parental reactions at baseline were related to smoking progression, we also conducted DTSA, selected adolescents who 
had experimented with smoking at baseline (N = 107), and captured their transition to current smoking. Conventional 
discrete-time survival analysis can be conducted using a latent variable framework within which a single-class latent class 
analysis of event history indicators is performed (B. O. Muthen & Masyn, 2005). In following this method, the first step was 
to fit an unconditional survival model that included only the five binary time-specific event indicators for the occurrence 
of smoking onset or progression across time. The constant hazard assumption was evaluated by comparing the 
unconditional survival model, in which the hazard rates were allowed to vary across time, to a model that constrained the 
hazard rate to equality across waves. In the next step we established whether anticipated parental reactions to smoking 
and each of the covariates were univariately related to the hazard functions. Additionally, the proportionality assumption 
of the predictors (assuming identical effects across time points) was tested. For each variable, a baseline model (with time 
varying effects) was compared to a constrained model (time varying effects constrained to be equal). Subsequently, we 
tested the full multivariate model. Finally, interaction effects between parental reactions and parental smoking at baseline 
in explaining the hazard functions were tested. These interactions were added to the full multivariate model by creating a 
cross-product term between each reaction and parental smoking. The models, with only one interaction term per time 
period, were compared to the full multivariate model to determine whether the inclusion of the interaction significantly 
improved all model fits. All models were run in Mplus (L. K. Muthen & Muthen, 1998-2007).
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Results
Descriptive Statistics
Table 2 presents descriptive statistics for 
all model variables for both non-smokers 
and experimenters at baseline. These statistics 
revealed that a few  adolescents indicated that 
both their parents would react to their smoking 
with withdrawal. Therefore, this parental reaction 
was excluded from the next analyses.
Findings from the Discrete-Time 
Survival Analyses
Unconditional survival models. The unconditional 
hazard model for smoking onset, in which hazard 
rates were constrained to be equal, did not 
significantly improve model fit compared to the 
model in which the hazard rates were allowed to 
vary across time [\2 change (df = 4) = 1.74, 
p = .78], For smoking progression these findings 
were similar [\2 change (df = 4) = 1.00, p = 0.91],
Based on these tests, hazard functions were 
allowed to vary across age in all models. Findings 
from these tested models are presented in Table 3.
Anticipated parental reactions and smoking onset. After calculating the univariate associations between covariates and 
the predictors explaining smoking onset (see Table 4), the proportionality assumption of the predictors was tested. 
Findings indicated that none of the predictors violated the proportionality assumption, indicating that all predictors had 
similar effects across time points. Subsequently, the full multivariate model was built in steps. In the first step, covariates 
were included and in the second step predictors were included. The model including predictors significantly improved 
model fit compared to the model including only covariates (x2 change [df = 4] = 25.79, p < .001). Findings of this 
model revealed no significant associations between anticipated parental reactions and smoking onset within the next five 
years (see Table 4). Having smoking friends, on the other hand, was significantly related to a higher risk of smoking onset 
(HR= 2.08, 95% 0= 1.38-3.14).
Anticipated parental reactions and smoking progression. After establishing the univariate associations between covariates 
and predictors explaining smoking progression (see Table 4), the proportionality assumption of the predictors was tested.
Table 2 Descriptive Statistics for the Model Variables.
Model Variables Baseline Baseline
never smokers experimenters
(n = 272) (n = 107)
Prevalence
Sex
<? 47% 48%
? 53% 52%
Education level
Low 27% 51%
Intermediate 42% 23%
High 28% 25%
Parental smoking 29% 36%
Having smoking friends 38% 59%
Anticipated parental reactions
Withdrawal 1% 1%
Conflict engagement 15% 23%
Disclosing disappointment 64% 53%
Positive problem-solving 68% 54%
Mean (Standard Deviation)
Age 13.31 (.48) 13.43 (.52)
Parental support 4.09 (.39) 3.99 (.40)
Table 3 Parameter Estimates and Goodness of Fit Statistics for the Unconditional Survival Models.
Log-odds for the initiation model Log-odds for the progression model
With constraints No constraints With constraints No constraints
1.738*** 1.579*** 1.406*** 1.356***
1.738*** 1.841*** 1.406*** 1.485***
1.738*** 1.716*** 1.406*** 1.157**
1.738*** 1.800*** 1.406*** 1.686**
1.738*** 1.925*** 1.406*** 1.526**
-2LL(x2) 756.106 754.366 251.97 250.966
Note, t2-t6 represent the five binary time-specific event Indicators for the occurrence of smoking onset or progression across time with which the hazard 
function Is captured; -2LL Is minus two times the log-1 ke 1 hood statistic; ** p < ,01; *** p < ,001,
Figure 1 Interaction between parental smoking and disclosing disappointment 
at baseline explaining the hazard risk for smoking onset.
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Findings indicated that none of the predictors harmed the proportionality assumption. The model including both 
covariates and predictors significantly improved model fit compared to the model with only covariates (x2 change [df = 4] 
= 11.19, p < .05). Nevertheless, findings showed no significant relations between the anticipated parental reactions and 
smoking progression (see Table 4).
Table 4 Hazard Risks for Anticipated Parental Reactions and Covariates on Smoking Initiation and Progression.
Hazard risks for initiation (n = 272) Hazard risks for progression (n = 107)
HR 95% Cl HR 95% Cl
Univariate associations
Sex1 .79 .55-1.14 .72 .39-1.34
Age 1.09 .74-1.61 .79 .43-1.45
Education level .92 .72-1.18 1.02 .70-1.47
Parental smoking .90 .59-1.36 1.14 .60-2.17
Parental support .87 .53-1.43 1.12 .51 - 2.43
Parental control .83 .63-1.09 .94 .60-1.48
Elaving smoking friends 2.16*** 1.48-3.15 1.26 .65 - 2.38
Anticipated parental reactions
Conflict engagement 1.21 .73 - 2.00 .53 .25 - 1.14
Disclosing disappointment 1.36 .91 - 2.01 .99 .53-1.86
Positive problem-solving .77 .52-1.13 .83 .45-1.56
Full multivariate model
Sex1 .80 .54-1.19 .63 .31 - 1.30
Age .97 .64-1.46 .76 .39-1.47
Education level 1.04 .79-1.37 .97 .66-1.44
Parental smoking .89 .57-1.39 1.06 .52-2.15
Parental support 1.07 .61 - 1.89 1.07 .40 - 2.86
Parental control .85 .64-1.14 1.03 .58-1.82
Elaving smoking friends 2.08*** 1.38-3.14 1.27 .59 - 2.73
Anticipated parental reactions
Conflict engagement 1.08 .61 - 1.91 .48 .20-1.13
Disclosing disappointment 1.40 .88 - 2.25 1.36 .65 - 2.87
Positive problem-solving .70 .44-1.13 .84 .40-1.76
Note. HR = hazard ratio; 95% Cl - 95%  co n fid e n ce  in terval; '0 = b oy arid 1 = girl; ** p < .01, arid *** p < .001
Parental smoking as a moderator. Compared to the full multivariate model, the model including the interaction term 
between parental smoking and negative parental reactions did not significantly improve model fit for the model on 
smoking onset (x2 change [df= 1] = 2.52, p = .13) or the model on progression (x2 change [df= 1] = 1.06, p = .30). In contrast, 
the model including the interaction term between parental smoking and disclosing disappointment in clarifying smoking
onset significantly improved model fit (x2 change [df= 1] =4.83,p < .05). Additionally, the interaction term was significantly 
related to a higher risk for smoking onset (HR = .40, 95% Cl = .15 - .92). To understand the interaction between parental 
smoking and anticipated parental disappointment, we examined the impact of disclosing disappointment on smoking 
onset for both non-smoking and smoking parents separately. Findings indicated that having parents who were both not 
current smokers and who were both expected to react with disappointment lowered the risk for smoking onset in the 
adolescents. Parents who smoked were not found to lower the odds for smoking onset when they were expected to react 
with disappointment (see Figure 1). In this model, having smoking friends was still related to a higher risk for smoking 
onset (HR = 2.13, 95%> Cl = 1.42 - 3.19). No other associations were significant. Including the same interaction term in the 
model on smoking progression did not improve model fit (x2 change [df = 1] = 0.22, p = .88). Finally, the model, including 
the interaction term between parental smoking and positive problem-solving concerning smoking onset and smoking 
progression, did not significantly improve model fit (x2 change [df = 1] = 1.48, p = .22; x2 change [df = 1] = 2.24, p = .13, 
respectively).
Discussion
In the current study, we examined whether anticipated parental reactions were related to smoking onset and 
progression in adolescence while taking parental smoking, having smoking friends, general parenting, and consistency in 
reactions between parents into account. Findings revealed that four anticipated parental reactions existed, which were 
largely in line with general conflict resolution styles described by Van Doom and colleagues (2010). First, parents could be 
expected to react to their children's smoking with withdrawal, by which they would do nothing at all. Second, parents 
could be expected to engage in a conflict, namely through reacting with punishment and anger. Third, parents could be 
expected to react by showing annoyance or disappointment. Fourth, parents could be expected to react with positive 
problem-solving by directly talking with their children about smoking. However, since only very few adolescents expected 
their parents to respond with withdrawal, this reaction was excluded from further analyses. In the prediction of smoking 
onset during the five-year measurement period, none of the anticipated parental reactions were found to have a direct 
impact on smoking onset. Nevertheless, a significant interaction effect was found between parental smoking and 
disclosing disappointment, which indicates that parents who were both not current smokers and who were both expected 
to react with annoyance and disappointment decreases the riskfor smoking initiation in their children. W hen both parents 
smoked, this anticipated reaction was not related to lower odds of smoking onset. Findings also demonstrated that none 
of the anticipated parental reactions were significantly related to smoking progression, directly nor indirectly.
These results led to the question of why anticipated parental reactions to smoking did not seem to be effective in 
keeping adolescents from smoking in the present study. For smoking onset, only one of the anticipated reactions styles 
revealed a protective association among adolescents with non-smoking parents, thus indicating that anticipated reactions 
are not very fruitful in preventing smoking initiation. Since previous findings are conflicting, it is possible that some
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important confounders were not taken into account when focusing on the impact of parental reactions. In the current 
study, we took parental smoking into account as this might affect successful smoking-specific parenting (Chassin, et al., 
2002; Chassin, et al., 2005; Chassin, et al., 1998; Clark, et al., 1999; den Exter Blokland, et al., 2006; Engels & Willemsen, 2004; 
Harakeh, et al., 2005; Nolte, et al., 1983); however, there may be other factors that play an important role in explaining why 
parental reactions are effective. For instance, adolescents differ in their willingness to be socialised by their parents (Darling 
& Steinberg, 1993; Jackson, 2002). Thus, it may be the case that certain parental reactions to smoking only work for 
adolescents who are willing to do what their parents prefer. With respect to smoking progression, the current findings 
might be not that surprising. Despite previous findings that have indicated that even adolescents who already experimented 
with smoking could be protected from smoking progression when their parents would mind (Distefan, et al., 1998) or be 
upset by their smoking (Ellickson, et al., 2008; Simons-Morton, et al., 2004), previous research has also clearly indicated that, 
even after the first experiences with smoking, nicotine dependence can develop fast, which makes it more complicated 
to hold backfrom further escalation (DiFranza, et al., 2000; DiFranza, et al., 2007; DiFranza, et al., 2004). This probably lowers 
the odds that anticipated parental reactions could keep these experimenting adolescents from lighting up another 
cigarette.
The fact that parental reactions were not found to be sufficient could also be explained because we did not capture 
how parents actually reacted when finding out about their children's smoking. It could be the case that adolescents are 
not able to adequately predict how their parents would react or how this would affect them. W hen parents, for instance, 
really do become angry with their children and punish them, this might be effective in keeping their children from smoking 
again. It could also be that the anticipated parental reactions in the current study were too globally measured. There is 
some evidence to indicate that adolescents are less likely to smoke when they expect that their parents would punish 
them by taking away privileges, grounding them, and reprimanding them (Chassin, et al., 1998; Luthar & Goldstein, 2008; 
Ma, et al., 2003). Perhaps such concrete actions are highly effective when anticipated or carried out by parents after finding 
out about their children's smoking. Moreover, it is also possible that adolescents keep their smoking purposefully a secret 
for their parents and, therefore, do not feel threatened by anticipated parental reactions of anger or punishment. After all, 
in this case their parents would not find out about their smoking. Research has shown that parents often think their 
children have never tried smoking, while in fact many of the children had already tried smoking or were current smokers 
(Harakeh, Engels, Vries, & Scholte, 2006). These findings indicate that some adolescents are indeed successful in hiding 
their smoking for their parents and, therefore, less likely to be influenced by anticipated parental reactions. Hence, future 
research is necessary to unravel whether perceived reactions differ from actual parental reactions and, if so, whether these 
actual reactions are preventive of further escalation.
Another explanation for why parental reactions may not be sufficient in keeping adolescents from smoking is that 
adolescents do not become intrinsically motivated to be a non-smoker simply based on these reactions. Children are 
assumed to have adopted or literally taken in parental values rather than internalising these values as their own (Soenens 
& Vansteenkiste, 2010). In other words, from parental reactions they do not actually learn any specific lesson; rather they 
only find out that it is what their parents wish for them. Instead of indicating how they would feel or what they would do
when their children start smoking, parents can also explain the negative consequences of smoking and teach their children 
approaches for resisting peer pressures (Ennett, et al., 2001); both strategies may actually help their children remain a 
non-smoker. This could be an explanation for why parental smoking-specific communication has been found to be 
powerful in keeping children from smoking (Chassin, et al., 1998; Henriksen & Jackson, 1998; Jackson & Henriksen, 1997). 
Another successful smoking-specific parenting strategy is implementing a complete household smoking ban (Albers, 
Biener, Siegel, Cheng, & Rigotti, 2008; Henriksen & Jackson, 1998; Jackson & Henriksen, 1997). Albers and colleagues (2008) 
sheds light on why a ban might so be efficient as it was found that the presence of a complete household smoking ban 
decreased the odds that adolescents perceived a high smoking prevalence and they were less likely to consider smoking 
to be socially acceptable. In other words, children who start to think negatively about smoking and become skilled in 
dealing with resisting peer smoking through effective smoking-specific socialisation by their parents may be more likely 
to act from their own conviction instead of pleasing their parents or avoiding punishment. This might explain why, 
compared to other smoking-specific socialisation strategies, (anticipated) parental reactions were not sufficient.
A final important point is what the present findings imply for the developm ent of prevention and intervention 
programs. After all, the findings did demonstrate that adolescents who expected that their parents would be annoyed and 
disappointed after finding out that they smoked were less likely to initiate smoking, at least when their parents were not 
current smokers themselves. However, the question is what might happen when parents are encouraged to display 
annoyance and disappointment when finding out about their children's smoking. Considering this situation, there may be 
a chance that parents, rather than only disclosing their feelings of annoyance and disappointment, exceed into light 
manipulation techniques or guilt induction, and thus exert psychological control over their children. Psychological control 
mirrors attempts by parents to control their children's psychological world, intruding into and manipulating thoughts, 
feelings, and attachm ent bonds (Barber, 2002; Gray & Steinberg, 1999). In addition to other increased risks for problem 
behaviour, this parenting dimension has been found to be related to higher risks for smoking (Engels, et al., 2005; Huver, 
Engels, Van Breukelen, & de Vries, 2007). To prevent this counterproductive effect from occurring, it may be more fruitful 
to focus on prevention and intervention programs that support parents in smoking-specific parenting strategies which 
have already been found successful. Accordingly, policy makers should help parents in effective smoking-specific 
communication (Chassin, et al., 1998; Henriksen & Jackson, 1998; Jackson & Henriksen, 1997) and in establishing a complete 
household smoking ban (Albers, et al., 2008; Henriksen & Jackson, 1998; Jackson & Henriksen, 1997), until additional 
research on parental reactions gives a decisive answer on how parents should react successfully. Since direct manipulation 
of a proposed mechanism is a powerful way to move general understanding forward, it could be worthwhile to develop 
intervention studies (Kazdin, 2007). During such interventions, parents could be trained on different ways of reacting, for 
instance with problem-solving techniques, of which the effects on smoking in their children could be tested.
The present findings also highlight the important role of having smoking friends in explaining adolescents' involvement 
in smoking (Avenevoli & Merikangas, 2003; Conrad, et al., 1992; Kobus, 2003; Mayhew, et al., 2000). This important 
socialisation factor should also not be ignored by policy makers. Moreover, since friends are so important, parents should 
be supported in affecting their children's peer environment because parents, by means of smoking-specific parenting
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strategies, appear to be able to make their children more resistant to the influences of peer smoking as well as prevent 
them from affiliating with smoking friends (Chassin, et al., 1998; de Leeuw, Scholte, Harakeh, van Leeuwe, & Engels, 2008; 
L. B. Fisher, et al., 2007; Rodriguez, et al., 2007; Szabo, et al., 2006). In sum, findings from the current study indicate that 
anticipated parental reactions to smoking are not very powerful in keeping adolescents from taking up smoking.
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Abstract
In this study, we examined how often U.S. youths reported having complete parental restrictions on watching R-rated 
movies. In addition, we assessed the relationship between parental R-rated movie restrictions and adolescents' 
sensation seeking and how this interplay is related to smoking onset. Data from a 4-wave longitudinal study of 6,522 
adolescents (10-14 years of age) who were recruited through a random-digit dial telephone survey were used. At 
baseline, subjects were nationally representative of the US population. Subjects were monitored for two years and 
queried about their smoking status, their sensation-seeking propensity, and how often they were allowed to watch 
R-rated movies. A cross-lagged model combined with survival analysis was used to assess the relationship between 
parental R-rated movie restrictions, sensation-seeking propensity, and riskfor smoking onset. Findings demonstrated 
that 32% of the U.S. adolescents report being completely restricted from watching R-rated movies by their parents. 
Model findings revealed that adolescents' sensation seeking was related to greater risk for smoking onset not only 
directly but also indirectly through their parents becoming more permissive of R-rated movie viewing. Parental 
R-rated movie restrictions were found to decrease the risk of smoking onset directly and indirectly by changing 
children's sensation seeking. These findings imply that, beyond direct influences, the relation between adolescent's 
sensation seeking and parental R-rated movie restrictions in explaining smoking onset is bi-directional in nature. 
Finally, these findings highlight the relevance of motivating and supporting parents in limiting access to R-rated 
movies.
In
tr
od
uc
tio
n
The interplay between parental R-rated movie restrictions and children's sensation seeking in explaining smoking initiation 101
Today's youths consume vast amounts of media; children and adolescents in the United States spend an average of 
nearly 6.5 hours per day using media, with the majority of time spent viewing television and movies (Rideout, et al., 2005). 
W hen watching popular movies, youths are exposed to many risky behaviours, including smoking (Everett, et al., 1998; 
Glantz, et al., 2004; Gunasekera, et al., 2005; Mekemson, et al., 2004) which is rarely displayed with negative health 
conseguences and most often portrayed in a positive manner or glamorized to some extent (Dozier, et al., 2005; Everett, 
et al., 1998; McIntosh, et al., 1998). Empirical studies demonstrated a dose-response relationship between the amount of 
movie smoking that adolescents view  and the likelihood that they will begin smoking, independent of other important 
risk factors for smoking (Charlesworth & Glantz, 2005; Davis, et al., 2008; Hanewinkel & Sargent, 2008; Sargent, 2005). Attrib- 
utable-fraction estimates suggested that movie smoking exposure accounts for one-third to one-half of adolescent 
smoking onset (Dalton, et al., 2003; Sargent, et al., 2005; Titus-Ernstoff, et al., 2008). Given this estimate, reducing movie 
smoking exposure among youths could be an effective prevention strategy.
Although smoking is portrayed in all movie rating categories, it is most prevalent in R-rated movies (Dalton, Tickle, et 
al., 2002; Everett, et al., 1998; Mekemson, et al., 2004; D. F. Roberts, Henriksen, & Christenson, 1999; Worth, Tanski, & Sargent,
2006), which are restricted at the box office to individuals > 17 years of age unless parental permission is provided. 
Therefore, parental enforcement of R-rated movie restrictions should limit movie smoking exposure to youths < 17 years 
of age. Several U.S. cross-sectional studies showed that adolescents who reported R-rated movie restrictions had actual 
lower levels of exposure to R-rated movies and were less likely to have ever tried smoking, compared to those who had no 
restrictions (Dalton, Ahrens, et al., 2002; Sargent, Dalton, Heatherton, & Beach, 2003). R-rated movie restrictions also were 
related to lower attitudinal susceptibility to smoking among adolescents who had never tried smoking (Thompson & 
Gunther, 2007). Furthermore, parental prohibitions on viewing R-rated movies were associated with lower risks for smoking, 
after controlling for general parental monitoring (Dalton, et al., 2006). Similar prospective findings were reported, with 
children whose parents restricted their R-rated movie exposure seeing less movie smoking and being at lower risk for 
initiation of smoking within the subseguentl or 2 years (Sargent, et al., 2004). These findings were replicated in Germany; 
adolescents who reported parental prohibitions on viewing FSK-16 movies (no one < 16 years of age allowed in theatres) 
were at a lower risk of future smoking. This effect was mediated in part through lower levels of exposure to movie smoking 
portrayals (Hanewinkel, et al., 2008).
Holding the line on R-rated movie viewing may not be easy for some parents, however. As early as in the 1960s, Bell 
(1968) argued that parenting is a bi-directional influence and suggested that children may modulate their own socialisation 
on the basis of their own behaviour. Empirical evidence has supported the idea proposed by Bell, by demonstrating that 
parenting changes children's problem behaviours and vice versa (Lytton, 1990; Stice & Barrera, 1995). One parenting 
challenge involves children with high sensation-seeking propensity, a trait that has been found to be a strong predictor of 
smoking (Zuckerman, 2007). Sensation seeking describes the tendency to seek novel, complex, and intense sensations and 
experiences and willingness to take risks for such experiences (Zuckerman, 1994). It is reasonable to expect that sensation- 
seeking children may affect parenting behaviours, especially when children grow into adolescence and are more able to 
select their environments and experiences (Scarr & McCartney, 1983).
Although 58% of the total variance in sensation seeking was found to be explained by genetic influences, this trait is 
not as fixed and stable as thought previously. Instead, sensation-seeking levels seem to change slightly across the lifespan, 
with an increase during adolescence, which might be explained by social-environmental influences (Bardo, Donohew, & 
Harrington, 1996; Crawford, Pentz, Chou, Li, & Dwyer, 2003; Zuckerman, 1994). One of these influences seems to come from the 
media. A recent study on sensation seeking and R-rated movie viewing indicated a short-term reciprocal relation between 
the two constructs; sensation-seeking adolescents were more likely to view  R-rated movies, and exposure to such movies 
strengthened sensation-seeking tendencies (Stoolmiller, Gerrard, Sargent, Worth, & Gibbons, 2010). However, this study 
also revealed that over a longer period, R-rated movie exposure was associated primarily with increases in sensation 
seeking; watching R-rated movies increased sensation seeking more than sensation seeking increased viewing of R-rated 
movies. Given this finding, it seems reasonable to expect that parents who restrict their children from watching R-rated 
movies may protect them from smoking onset in tw o ways, that is, by limiting movie-induced influences to smoke and by 
decreasing growth in sensation seeking triggered by movies.
This study builds on previous findings by establishing the prevalence of full restrictions on R-rated movies within a 
nationally representative U.S. sample of adolescents. Further, we examined the interplay between parental R-rated movie 
restrictions and adolescent's levels of sensation seeking, to assess mechanisms through which R-rated movie restrictions 
might affect smoking. To investigate this, we tested a cross-lagged model em bedded within a survival model (Figure 1). 
We hypothesized that higher levels of sensation seeking would be related to smoking onset directly but also indirectly 
through a loosening of parental R-rated movie restrictions, presumably because sensation-seeking youth sway their 
parents' rules. R-rated movie restrictions were hypothesized to be directly related to lower risk of smoking and indirectly 
through lower levels of sensation seeking. The analyses controlled for other potential influences, namely, exposures to 
other media, social influences to smoke, and parenting style.
Methods
Participants and Procedure
Data from a longitudinal study on media and health that included 6522 U.S adolescents 10 to 14 years of age were 
used. In 2003, adolescents were recruited using random-digit dialling, with three follow-up evaluations at 8-month 
intervals. Telephone surveys were administered by trained interviewers. To protect confidentiality, adolescents could 
answer sensitive questions by pressing numbers on the telephone. All aspects of this project were approved by the 
institutional review boards at Dartmouth Medical School and Westat (Rockville, MD), a survey research firm. Of the baseline 
(B) subjects, 5503 (84%) participated at the 8-month follow-up evaluation (8M), 5019 (77%) at the 16-month follow-up 
evaluation (16M), and 4574 (70%) at the 24-month follow-up evaluation (24M). Dem ographic characteristics of the baseline 
sample were nationally representative of the U.S. population 10 to 14 years of age regarding sex, socioeconom ic status, 
and Census region but with a slight overrepresentation of Hispanic and underrepresentation of black adolescents. Details
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concerning the project have been described previously (Sargent, et al., 2005). Attrition analyses on the subjects included 
in this study revealed differences between those retained in all four surveys and those lost to follow-up monitoring: lost 
subjects were younger, had lower academ ic performance, lower socioeconom ic status, and were less likely to report limits 
on R-rated movies. In addition, these subjects were more likely to be black, and to have parents or friends that smoked.
Measures
Smoking onset. The primary outcome was the transition from never to ever smoking. To assess smoking status, 
adolescents were asked at each wave: "Have you ever tried smoking a cigarette, even just a puff (yes or no)?" Change in 
smoking status was assessed for three intervals: B —> 8M, 8M —> 16M, and 16M —> 24M.
Parental R-rated movie restrictions. R-rated movie restrictions were measured by asking the adolescents at each wave: 
"How often do your parents let you watch movies or videos that are rated R (never, once in a while, sometimes, or all the 
time)?" The internal validity of this measure has been demonstrated through strong positive associations with actual 
R-rated movie exposure (Dalton, Ahrens, et al., 2002; Sargent, et al., 2004). For ease of interpretation, the responses were 
reversed with higher scores reflecting higher restriction levels.
Sensation seeking. Sensation seeking was established with a scale addressing two important components of sensation 
seeking (Zuckerman, 1994), that is, thrill and adventure seeking ("I like to do scary things" and "I like to do dangerous 
things"), and boredom susceptibility ("I often think there is nothing to do"). In addition, the intensity seeking component 
("I like to listen to loud music") of the Arnett Inventory of Sensation Seeking (Arnett, 1994) was included. Adolescents were 
asked to indicate how much the phrases were like them ("not like you", "a little like you", "a lot like you", and "just like you"). 
Scores were averaged. Cronbach's alpha varied between .57 and .62 across waves. Assessment of sensation seeking with 
this validated scale was found to be a good predictor of smoking (Sargent, Tanski, Stoolmiller, & Hanewinkel, 2010).
Covariates. A number of possible confounders, assessed at baseline, were included in the analyses. In addition to the 
demographic characteristics of sex, age, race/ethnicity, and socioeconom ic status, we included adolescents' academic 
performance, rebelliousness, involvement in extracurricular activities, daily television exposure, and number of movies 
watched per week. Parenting style was defined on the basis of levels of parental support and control, as assessed by the 
Authoritative Parenting Index (Jackson, Henriksen, & Foshee, 1998). Parental support involves how adolescents think their 
parents respond to their needs and empathize with their concerns. Parental control relates to how the adolescents think 
their parents set and enforce limits. Parental smoking and parental disapproval of smoking (Sargent & Dalton, 2001) also 
were included. W e decided to not control for sibling smoking and friend smoking because we considered both to be 
mediators of the R-rated movie parenting effect on behaviour. Including those factors would over-specify the model and 
result in underestimates of parenting effects on behaviour. Sibling smoking was rejected as a covariate because sibling 
smoking was expected to also be affected by parental R-rated movie restrictions applied at the household level. In 
addition, changes in friend smoking have been found to mediate the movie smoking effect on behaviour; therefore, friend 
smoking was similarly rejected as a covariate (Wills, Sargent, Stoolmiller, Gibbons, & Gerrard, 2008; Wills et al., 2007). More 
specifically, by being strict regarding R-rated movie viewing, parents decrease the risk of their children having a smoking
sibling as that sibling presumably has comparable restrictions. Parental restrictions regarding R-rated movies also may 
decrease the odds that their children will affiliate with peers that smoke. An overview  of the covariates along with the 
reliabilities of the scales is provided in Table 1.
Table 1 Overview  of Additional Measurements.
Variable Survey Question(s) Response Options
Academic performance How would you describe your grades in school? Below average 
Average 
Good 
Excellent
Rebelliousness
(6-item index; Cronbach's a = .74)
1 get in trouble in school 
1 argue a lot with other kids 
1 do things my parents wouldn't want me to do 
1 do what my teachers tell me to do (reversed)
1 argue with my teachers 
1 like to breakthe rules
Not like you 
A little like you 
A lot like you 
Just like you
Extracurricular activities How often do you participate in team sports where there is a
coach?
How often do you participate in other sports without a coach? 
How often do you attend church or other religious activities? 
How often do you go to music lessons, choir, dance, or band 
practice?
How often do you participate in school clubs or activities like 
math or science clubs or the school paper?
How often do you participate in other clubs like the Boy or Girl 
Scouts, 4-H, or the Boys or Girls Clubs of America?
Almost every day 
1 to a few times a week 
1 to a few times a month 
Never
Television exposure per day On school days, how many hours a day do you usually watch 
TV? Please do not include the time you use the TV to play video 
games.
None 
< 1 h 
3-4 h 
>4 h
Watched movies per week About how many movies do you usually watch each week? 
Please include movies you see in movie theatres, on videotape 
or DVD, and on television.
None 
1 or 2 
3 or 4
>5
Parental support
(9-item index; Cronbach's a  = .72)'
She/ He is pleased with how 1 behave
She/ He listens to what 1 have to say
She/ He makes me feel better when 1 am upset
She/ He wants to hear about my problems
Not like him/ her 
A little like him/ her 
A lot like him/ her 
Just like him/ her
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She/ He likes me just the way 1 am 
She/ He is too busy to talk to me (reversed)
She/ he makes rules without asking what 1 think (reversed) 
She/ He is always telling me what to do (reversed)
She/ He tells me when 1 do a good job on things
Parental control
(7-item index; Cronbach's a = ,73)2
She/ He checks to see if 1 do my homework
She/ He makes sure 1 tell her/ him where I'm going
She/ He knows where 1 am after school
She/ He tells me times when 1 must come home
She/ He has rules that 1 must follow
She/ he makes sure 1 go to bed on time
She/ He asks me what 1 do with my friends
Not like him/ her 
A little like him/ her 
A lot like him/ her 
Just like him/ her
Parental smoking Does your mother smoke cigarettes? 
Does your father smoke cigarettes?
No
Yes
Sibling smoking Do any of your older brothers or sisters smoke cigarettes? No
Yes
Friends' smoking How many of your friends smoke cigarettes? None
Some
Most
Strong parental disapproval 
regarding smoking
If you were smoking cigarettes and your parents knewabout 
it, would they tell you to stop?3
No
Yes
A-Would they... ... be very upset,
... be a little upset, or 
... not be all that upset?
B-Would they... ... disapprove,
... have no reaction, or 
... approve?
Note, 1Also referred to as "Responsiveness," 2Also known as "Demandingness," 3AII adolescents were asked this question. Adolescents whose parents 
would tell them to stop were asked question A and adolescents whose parents did not tell them to stop were asked question B, Adolescents who 
indicated that their parents would tell them to stop in combination with the expectation that their parents would be very upset were classified as 
perceiving strong parental disapproval ofsmoking.
Strategy of Analyses
To establish the population-based prevalence of parental R-rated movie restrictions in the U.S. population, we 
calculated proportions for the total sample (N = 6522) using survey population weights. The main analysis involved an 
assessment of time to smoking onset using a discrete-time survival analysis, which models the hazard probability of 
smoking onset occurring in a specific time interval, given that it has not happened yet (Willett & Singer, 1993). Therefore,
we selected the baseline never smokers (n = 5829). To examine the bi-directional relationship between R-rated movie 
restrictions and sensation seeking and their direct and indirect associations with smoking onset, we combined a 
cross-lagged panel model with the survival analyses. Longitudinal cross-lagged modelling is an appropriate way to 
establish the causal predominance between two constructs, because bi-directional associations between the constructs
Figure 1 Hazard model for smoking initiation explained by parental R-rated movie restrictions and children's sensation 
seeking.
Note, For simplicity, pathways for the covariates, stability pathways between baseline and 24 months follow-up evaluations, and extra lagged paths from the 
repeated measurements of R-rated movie restrictions and sensation seeking with respect to smoking initiation at later time intervals are not displayed, 
HR = hazard ratio; b = unstandardized estimate; ** p < ,01, and *** p < ,001,
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can be examined with controlling for effects at earlier points in time (Byrne, 1998; Finkel, 1995). The model, as illustrated in 
Figure 1, was tested using Mplus (L. K. Muthen & Muthen, 1998-2007). Parameters in the models were estimated applying 
the maximum likelihood estimator (ML). The model was built in steps, with the cross-lagged part being tested first for an 
examination of model fit. Fit indices used to evaluate the model included a x2 goodness-of-fit test (non-significant values 
indicate good fit); the Comparative Fit Index (CFI), (scores > .95 indicate better fits); the Root Mean Sguare Error of 
Approximation (RMSEA) (values <.05 indicate good fit); and the Standardized Root Mean Sguared Residual (SRMR) (values 
< .08 indicate good fit) (L. T. Hu & Bentler, 1999; McDonald & Ho, 2002). Missing values were imputed through multiple 
imputation using functions in the missing data library in S-Plus (Graham, 2009; S-Plus, 2001). The combined data for the 
cross-lagged-survival model converged more guickly with 15 imputed datasets than the model that used a likelihood- 
based approach to missing data. Convergence of the data augmentation algorithm was checked through inspection of an 
autocorrelation plot of the worst linear function of the parameters.
Results
Descriptive Statistics
The weighted prevalence of reporting full parental restrictions on watching R-rated movies at baseline was 32% 
among the total sample (N = 6522). Descriptive statistics for child and social-environmental characteristics of the 
non-smoking adolescents at baseline (n = 5829) are presented in Table 2. The prevalence of R-rated movie restrictions, 
mean levels of sensation seeking, and the incidence of smoking onset across waves are presented in Table 3. Table 3 shows 
that the prevalence of full restrictions on watching R-rated movies among the baseline never smokers was 33% 
(unweighted). The prevalence of having R-rated movie restrictions decreased significantly over time, with only 12% still 
reporting complete restrictions at 24M. The average level of sensation seeking increased over time, as did the prevalence 
of smoking, with -5%  of previous non-smokers trying smoking during each time interval. Figures 2 and 3 display the crude 
linear relationships between baseline R-rated movie restrictions and sensation seeking respectively, and ever-smoking 
prevalence at 24M, which indicate that parental lenience concerning R-rated movies and higher levels of sensation seeking 
were both related to being a future ever-smoker.
Table 2 Descriptive Statistics for Child and Social-Environmental Characteristics according to Parental R-rated movie 
Restrictions for Baseline Never Smokers.
Characteristic Total
(n = 5829)
Full restrictions on 
watching R-rated movies 
(n = 1922)
Watching R-rated 
movies allowed at least 
sometimes 
(n = 3878)
Prevalence
c f 51% 40% 56%
? 49% 60% 44%a
Race/ ethnicity
White 62% 67% 60%
Non-White 38% 33% 40%a
Academic performance
Average or below 25% 19% 28%
Good 42% 40% 44%
Excellent 32% 41% 28%a
Television exposure per day
None 6% 8% 4%
< 1 h 20% 23% 18%
1-2 h 47% 48% 47%
3-4 h 20% 15% 22%
> 4 h 8% 6% 9%a
Watched movies per week
None 3% 5% 2%
1 or 2 37% 44% 33%
3or4 31% 29% 33%
> 5 29% 22% 33%a
Elaving one or both parents smoking 28% 20% 32%a
Elaving older sibling smoking 12% 7% 15%a
Elaving smoking friends 17% 7% 22%a
Strong parental disapproval of smoking 94% 96% 93%a
Mean (Standard Deviation)
Age (years) 12.27 (1.41) 11.76(1.33) 12.52 (1.38)b
Extracurricular activity score 2.85 (.50) 2.79 (.50) 2.88 (.49)b
Sensation-seeking score 1.93 (.59) 1.71 (.53) 2.04 (,59)b
Rebelliousness score 1.40 (.40) 1.28 (.33) 1.46 (.42)b
Parenting style score
Support 3.29 (.45) 3.37 (.42) 3.25 (.45)b
Control 3.35 (.49) 3.47 (.44) 3.30 (,50)b
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Note,The scores for sensation seeking ranged between 1 and 4, with higher scores reflecting higher levels of sensation seeking,The same scale structures 
applied to the covariates of extracurricular activities, rebelliousness, and parenting style. For ease of comparison, adolescents who reported that their 
parents allowed them to watch R-rated movies "once in a while", "sometimes", or "all the time" were combined into a group with parents who allowed 
watching R-rated movies at least sometimes, aChi-square tests indicated significant differences in sex (x2 [df = 1, n = 5799] = 131,18, p < ,001); race 
(X2 [df= 1, n = 5791] = 30,01, p < ,001); academic performance (x2 [df = 2, n = 5787] = 114,82, p < ,001); television exposure per day (x2 [df= 4, n = 5792] = 
90,26, p < ,001); watched movies per week (x2 [df= 3, n = 5791] = 130,30, p < ,001); having one or both parents smoking (x2 [df= 1, n = 5682] 126,09, p < ,001); 
having an older sibling smoking (x2 [df= 1, n = 5769] = 61,12, p < ,001); having smoking friends (x2 [df= 1, n = 5788] = 197,17, p < ,001); and strong parental 
disapproval regarding smoking (x2 [df= 1, n = 5759] = 17,94,p < ,001) between adolescents who were allowed to watch R-rated movies at least sometimes 
and adolescents who reported having full restrictions, bFindings from t-tests indicated significant differences in age (t [df= 3953,52, n = 5800] = 20,35, 
p < ,001); extracurricular activities (t [df = 5794, n = 5796] = 6,29, p < ,001); sensation seeking (t [df= 4238,20, n = 5799] = 21,33, p < ,001); rebelliousness 
(t [df= 4775,31, n = 5799] = 17,34, p < ,001); parental support (t [df= 4050,94, n = 5799] = -10,52, p < ,001); and parental control (t [df= 4294,88, n = 5797] = 
-13,51, p < ,001) between adolescents who were allowed to watch R-rated movies at least sometimes and adolescents who reported full restrictions.
Table 3 Prevalence of Parental R-rated movie Restrictions, Mean Levels of Sensation Seeking, and Incidence of Smoking 
Initiation during the Measurement Periods.
Prevalence and Means (Standard Deviations) Incidence
Characteristic
At baseline At 8 months 
follow-up
At 16 months 
follow-up
At 24 months 
follow-up
From baseline 
to 8 months 
follow-up
From 8 to 
16 months 
follow-up
From 16 to 
24 months 
follow-up
Full restriction on
R-rated movies 33% 19% 16% 12%
Sensation-seeking 1.93 (.59) 1.97 (.58) 2.03 (.61) 2.08 (.63)
Tried smoking 0% 6% 9% 11% 6% 5% 4%
Note, For ease of interpretation, only prevalence rates offull restrictions on watching R-rated movies are displayed here. In the model, these variables were 
used as continuous measures, A significant time effect was found for parental R-rated movie restrictions [Wilks' A = ,68, F (3, 3700) = 573,32, p < ,001], 
sensation seeking [Wilks' A = ,92, F (3, 3723) = 114,59, p < ,001], and prevalence of ever smoking [Wilks' A = ,85, F (3, 3726) = 226,99, p < ,001],
Figure 2 Proportions of baseline never-smokers who 
tried smoking by the 24-month follow-up 
evaluation, according to parental R-rated 
movie restrictions at baseline (never smokers 
monitored successfully to 24 months, 
n =4167).
Figure 3 Proportions of baseline never-smokers who 
tried smoking by the 24-month follow-up 
evaluation, according to levels of sensation 
seeking at baseline (never-smokers monitored 
successfully to 24 months, n = 4167).
Q indicates the quartile.
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Model Findings
The cross-lagged part of the model demonstrated an excellent fit [\2 (df= 2,N = 5829) = 3.08, p = .21, CFI = 1.00, RMSEA 
= .01, and SRMR < .01]. Findings of the full model are presented in Figure 1 and Table 4. Cross-lagged paths revealed 
significant negative associations between adolescents' levels of sensation seeking and later levels of parental restrictiveness 
on watching R-rated movies (B —> 8M: b = -.16, p < .001; 8M —> 16M: b = -.17, p < .001). Restrictions also were found to be 
significantly related to future levels of sensation seeking (B —> 8M: b = -.03, p < .001; 8M —> 16M: b = -.04, p < .001).
Findings for the hazard part of the full model demonstrated direct prospective associations between each repeated 
measure of sensation seeking and smoking onset over the subsequent eight months (B —> 8M: HR = 2.05; 95% Cl = 1.69 - 
2.50; 8M —> 16M: HR = 1.65, 95% Cl =1.30 - 2.09; and 16M -> 24M: HR = 1.52, 95% Cl = 1.18 - 1.96). Negative associations were 
found between each repeated measure of R-rated movie restrictions and smoking (B —> 8M: HR = .76, 95%> Cl = .68 - .86; 8M
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Table 4 Results for the Full Model on Initiation of Smoking according to Parental R-rated movie Restrictions and 
Children's Sensation Seeking.
b SE HR 95% Cl
Cross-lagged paths
Restrictions on R-rated movies B —> Sensation seeking 8M -.03*** .01 .97*** .95 - .99
Restrictions on R-rated movies 8M —> Sensation seeking 16M -.04*** .01 .96*** .94- .98
Sensation Seeking B —> Restrictions on R-rated movies 8M -.16*** .02 .85*** .82- .89
Sensation Seeking 8M —> Restrictions on R-rated movies 16M -.17*** .02 .84*** .81 - .88
Cross-sectional associations
Restrictions on R-rated movies B <-» Sensation seeking B -.07*** .01 .93*** .91 - .95
Restrictions on R-rated movies 8M <-» Sensation seeking 8M -.04*** .01 .96*** .94- .98
Restrictions on R-rated movies 16M <-» Sensation seeking 16M -.04*** .01 .96*** .94- .98
Stability paths
Restrictions on R-rated movies B —> Restrictions on R-rated movies 8M .51*** .01 1.67*** 1.63- 1.70
Restrictions on R-rated movies 8M —> Restrictions on R-rated movies 16M .48*** .01 1.62*** 1.58- 1.65
Restrictions on R-rated movies B —> Restrictions on R-rated movies 16M .25*** .02 1.28*** 1.23- 1.34
Sensation seeking B —> Sensation seeking 8M .51*** .01 1.67*** 1.63- 1.70
Sensation seeking 8M —> Sensation seeking 16M .55*** .02 1.73*** 1.67- 1.80
Sensation seeking B —> Sensation seeking 16M .21*** .02 1.23*** 1.19- 1.28
Hazard risks for smoking initiation
Restrictions on R-rated movies B —> Initiation between B and 8M -.27*** .06 .76*** .68- .86
Sensation seeking B —> Initiation between B and 8M .72*** .10 2.05*** 1.69- 2.50
Restrictions on R-rated movies 8M —> Initiation between 8M and 16M -.41*** .10 .66*** .55- .81
Sensation seeking 8M —> Initiation between 8M and 16M .50*** .12 1.65*** 1.30- 2.09
Restrictions on R-rated movies 16M —> Initiation between 16M and 24M -.29** .09 .75** .63- .90
Sensation seeking 16M —> Initiation between 16M and 24M .42** .13 1.52** 1.18- 1.96
Lagged paths
Restrictions on R-rated movies B —> Initiation between 8M and 16M -.31*** .09 .73*** .62- .87
Sensation seeking B —> Initiation between 8M and 16M .80*** .11 2.23*** 1.78- 2.79
Restrictions on R-rated movies 8M —> Initiation between 16M and 24M -.45*** .09 .64*** .53- .77
Sensation seeking 8M —> Initiation between 16M and 24M .65*** .13 1.91*** 1.49- 2.45
Note, b = unstandardized estimate; SE = standard error; HR = hazard ratio; 95% Cl - 95% confidence interval; B = baseline; 8M = 8 months follow-up; 
16M = 16 months follow-up; 24M = 24 months follow-up; ** p < ,01, and *** p < ,001,
—> 16M: HR = .66, 95% Cl = .55 - .81; and 16M —> 24M: HR = .75, 95% Cl = .63 - .90). We estimated that full parental R-rated 
movie restrictions could make a two- to threefold difference in the risk of initiating smoking (Table 5). W e also tested 
whether the expected indirect effects in the model were significant by testing the product of the paths involved against 
the null hypothesis of zero using Wald tests. Findings from these tests are presented in Table 6 and indicated that all 
indirect paths were significant.
Table 5 Effect on Smoking Onset of High (95th percentile) versus Low (5th percentile) Levels of Sensation Seeking and 
Parental R-rated Movie Restrictions.
HR (95% Cl)
Variable B->8M 8 M - H 6 M 16M —> 24M
Sensation seeking 4.03*** (2.75 - 5.92) 3.15*** 
Parental R-rated Movie Restrictions 2.22*** 0.52 - 3.24) 3.03***
(2.21 - 
(1.90
 4.49) 
-4.81)
2.65*
3.32*
** (1.85-3.80) 
** (2.11 -5.22)
Note HR = hazard ratio; 95% C l- 95% c o n fid e n ce  in terval; 6 = baseline; 8JV1 = 8 m o n th ; fo llow  
***  p < .001
'-up; I6IVI = 16 m onths fo llow -up ; J4IVI = J 4  m onths follow -up;
Table 6 Wald Tests of the Indirect Effects in the Model.
Test df Robust x2 (p-value) Standard X2 (p-value)
All 4 indirect e ffect; simultaneously 4 77.34 (.0001) 81.74 (.0001)
Sensation seeking B —> Restrictions on R-rated m ovies 8JVI —> Initiation b etw een  8JVI arid I6JVI 1 14.14 (.0002) 14.77 (.0001)
Restrictions on R-rated m ovies B —> Sensation seeking 8JVI —> Initiation betw een  8JVI arid I6JVI 1 11.22 (.0008) 11.75 (.0006)
Sensation seeking 8JVI —> Restrictions on R-rated m ovies I6JVI —> Initiation b etw een  I6JVI arid 24JVI 1 10.44 (.0012) 10.41 (.0013)
Restrictions on R-rated m ovies 8JVI —> Sensation seeking I6JVI —> Initiation b etw een  I6JVI arid 24JVI 1 18.94 (.0001) 19.44 (.0001)
Note, B = baseline; 8M = 8 months follow-up; 16M = 16 months follow-up; 24M = 24 months follow-up,
Finally, the full model included lagged paths between the repeated measures of R-rated movie restrictions and 
sensation seeking and smoking onset within the subsequent time interval. Because we were interested in interpreting the 
lagged effects of each predictor with controlling for change in the predictor, we summed the lagged and concurrent 
paths and tested this effect against the null value of zero (Kessler, 1981). Findings revealed that R-rated movie restrictions 
at baseline also predicted lower likelihood of onset between 8M and 16M [HR = .73, 95%> Cl = .62 - .87] and restrictions at 
8M predicted lower likelihood of onset between 16M and 24M [HR = .64,95%> Cl = .53 - .77], Moreover, findings demonstrated
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that baseline sensation seeking predicted smoking onset between 8M and 16M [HR = 2.23, 95% Cl = 1.78 - 2.79] and 
sensation seeking at 8M predicted onset between 16M and 24M [HR = 1.91, 95%> Cl = 1.49 - 2.45],
Sensitivity Analyses
As a sensitivity check, we tested whether controlling for friends' and sibling smoking might alter the main findings. 
W ith inclusion of these variables, the findings remained the same, albeit with somewhat smaller estimates for some of the 
effect sizes.
Discussion
The current findings demonstrated that only a m inority (32%) of U.S. adolescents 10 to 14 years of age reported full 
R-rated movie restrictions, which is consistent with earlier regional reports (Dalton, Ahrens, et al., 2002; Sargent, et a I., 2004; 
Sargent, et al., 2003; Thompson & Gunther, 2007). In investigating how the interplay between adolescents' sensation 
seeking and parental R-rated movie restrictions might explain smoking onset, we found that adolescents with lower levels 
of sensation seeking (Zuckerman, 2007) and those who reported R-rated movie restrictions were at lower risk for trying 
smoking (Dalton, et al., 2006; Dalton, Ahrens, et al., 2002; Hanewinkel, et al., 2008; Sargent, et al., 2004; Sargent, et al., 2003; 
Thompson & Gunther, 2007). The results also revealed negative associations between adolescents' levels of sensation 
seeking and later R-rated movie restrictions, which indicates that sensation-seeking adolescents are at a higher risk for 
starting to smoke not only directly but also indirectly through changes in parenting. Sensation-seeking adolescents seem 
to influence their parents to become more indulgent regarding their movie viewing, which subsequently is related to 
higher risks for smoking. Although the present findings support the notion that children influence their own socialisation 
(Bell, 1968; Lytton, 1990; Scarr & McCartney, 1983; Stice & Barrera, 1995), the question remains how. Sensation seekers may 
evoke different parenting behaviours. For example, parents may prefer to keep them indoors to prevent exposure to the 
experiences they seek but in so doing allow access to R-rated movies. Alternatively, these adolescents may change their 
socialisation actively by being more proactive in their pursuit of R-rated movies, by insisting on watching them, or by 
watching them without permission. Moreover, the findings seem to point to a bi-directional relationship, which suggests 
that parents also are able to modify their children's behavioural tendencies through their parenting. By being strict 
regarding R-rated movies, parents may play a part in preventing their children from developing higher levels of sensation 
seeking and associated riskfor smoking. Finally, these findings also demonstrated that R-rated movie restrictions affected 
smoking onset not only at the next follow-up, but also at the subsequent one, which indicates that being strict concerning 
R-rated movies is fruitful not just in the short term. Not surprisingly, sensation seeking was also related to smoking onset 
at later points in time.
As with any study, there are some limitations. First, the findings might have been affected by selective attrition. 
However, this concern regarding bias has been diminished through the inclusion of adolescents with incomplete data,
through imputation. Second, the reliability of the sensation-seeking scale was marginal, which might have attenuated the 
effect sizes. It is important to note, however, that, like other short measures of sensation seeking (Sargent, et a I., 2010), this 
scale seems to be a strong predictor of smoking despite not capturing the construct of sensation seeking as reliably as 
longer measures. Third, although we controlled for a range of factors that are known to affect youth smoking, there may 
be other confounding factors. For instance, sensation-seeking children are likely to have sensation-seeking parents, which 
might result in those parents being less likely to keep their sensation-seeking children away from risky situations (such as 
watching R-rated movies) because they themselves like sensation seeking. This might have resulted in an underestimation 
of the impact of parenting in this study (Scarr & McCartney, 1983). It would be an interesting avenue for future research to 
explore how parents' own levels of sensation seeking affect the way they handle their children. Finally, the impact of just 
one movie-related parenting strategy was investigated in our study, whereas other investigators have examined other 
aspects of movie-related parenting, such as parents accompanying their children to the video store, actively determining 
movie ratings before allowing their children to view  movies, monitoring movies viewed at friends' houses, and co-viewing 
R-rated movies (Dalton, et a I., 2006). Because sensation-seeking adolescents are more likely to seek novel and intense 
sensations and experiences (Zuckerman, 1994), parental movie monitoring may be particularly important because the 
adolescents themselves are less likely to be able resist the temptation of watching R-rated movies. This highlights the 
importance of determining whether different parenting strategies related to the use of media are more or less effective 
for sensation-seeking adolescents.
In conclusion, our findings support a clarion call for parents to adopt active parenting regarding media during early 
adolescence. Given the small proportion of parents who restrict viewing of R-rated movies, it is likely that few parents are 
aware of the impact that risk behaviours in movies may have on their children. Many parents relax their restrictions 
regarding R-rated movies during adolescence, but our results suggest that continued restriction is an effective means of 
reducing adolescents' risk for smoking onset. Paediatricians need to reinforce strict parenting regarding media and its 
maintenance throughout adolescence. The finding that sensation-seeking adolescents contribute to changes in their own 
parenting emphasizes the importance of paediatricians finding ways to support and to motivate parents to limit access to 
restricted media consistently, despite their children's protests. Not all of the responsibility falls on the parents, however, 
especially because the present findings revealed that sensation-seeking adolescents are at a higher risk for smoking 
directly and indirectly through changes in their parenting. Theatres and video stores should enforce policies that prevent 
children <17 years of age from viewing or renting movies w ithout an accompanying parent. This may prevent (sensation 
seeking) children from watching R-rated movies w ithout their parents' knowledge.
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Abstract
Many studies focused upon predictors of smoking onset and continuation in adolescents. However, less is known 
about the development of nicotine dependence (ND) and how smoking in the interpersonal environment relates to 
this. To examine which smoking models have the largest impact on the development of ND, we examined the relative 
impact of current smoking from fathers, mothers, siblings, best friends, and friend groups on the development of ND 
in adolescents. Data were used from five annual waves of the "Family and Health" survey project. At baseline 428 
adolescents (M = 15.2 years; SD = .60), both their parents, and their siblings were participating. In this study we 
included only smoking adolescents (n = 175). To assess the individual development of ND of each adolescent, and 
whether current smoking exposure affected changes from baseline across time, we executed Latent Growth Curve 
modelling (LGC). Findings revealed that smoking of sibling and best friend were related to baseline levels of ND, but 
not to the rates of change over time. Of all models, only having smoking friends in the friend group was related to a 
faster development of ND. The current findings highlight the key role of smoking friends in the development of ND 
and suggest that interventions targeting at peers are probably effective in order to reduce the prevalence of ND 
symptoms among adolescents.
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Smoking uptake in adolescence has been conceptualized as progressing through a sequence of developmental 
stages. All stages are characterized by differences in smoking frequency and intensity; these stages could be labelled as 
non-smoking stage, trying stage, experimental stage, regular smoking stage, and established/daily smoking stage 
(Mayhew, et al., 2000). Research so far has concentrated primarily upon the first stages of smoking, in which adolescents 
make a transition from never smoking to experimenting with cigarette use. However, transitions into the more advanced 
stages of smoking along with the developm ent nicotine dependence (ND) have been given relatively less attention 
(Avenevoli & Merikangas, 2003), which is intriguing since exactly these stages are closely linked to the detrimental health 
effects of smoking on the long term. Therefore, in the present study we focused upon predictors of the development of ND.
Although a "gold standard"for identifying and classifying ND is presently absent (Colby, Tiffany, Shiffman, & Niaura, 2000), 
according to most recent diagnostic guidelines it could be characterized by tolerance, craving, withdrawal symptoms, and 
loss of control over the amount or duration of use (APA, 1994; WHO, 1992). In contrast to the assumption that ND only develops 
after regular smoking, DiFranza and colleagues (2000) demonstrated that even irregular smokers can experience withdrawal, 
craving for cigarettes and failed attempts at quitting. To advance understanding in the aetiology of ND, it is important to 
unravel how it develops or emerges (Shadel, etal., 2000). Previous research showed that adolescents differ in their development 
of ND; individual variations were found in the occurrence and intensity of ND symptoms, with some adolescent smokers 
being more vulnerable for the development of dependence symptoms than others (DiFranza, et al., 2000). Insight into the 
mechanisms underlying these individual differences is needed to fully understand why some adolescents develop ND to a 
faster rate, while other adolescents appear to be resistant to developing dependence.
A considerable body of empirical research has identified the social environment as an important factor affecting 
adolescent (non-)engagement in smoking. First, the family environment appears to play a role, as increased risks for ex­
perimentation and progression to regular smoking were found for adolescents with at least one smoking parent (Avenevoli 
& Merikangas, 2003; Conrad, et al., 1992; Mayhew, et al., 2000). Adolescents who are exposed to sibling smoking are also 
more at risk for smoking, especially for initiation (Avenevoli & Merikangas, 2003; Conrad, et al., 1992; Mayhew, et al., 2000). 
Second, of all persons in the social environment, friends are considered to be a key factor for smoking involvement. Both 
smoking of best friends and the prevalence of smoking in the peer group are found to be related to juvenile smoking 
(Conrad, etal., 1992; Kobus, 2003; Mayhew, et al., 2000). Importantly, best friends and friend groups were found to contribute 
to the prediction of adolescents' smoking uniquely: Close friends appear to play a role in the initiation of smoking, whereas 
cigarette use in the friend group was related to the transition into regular smoking (Urberg, et al., 1997).
Although smoking by significant others turns out to be important predictors of the onset and continuation of smoking, 
the influence of these models upon the developm ent of ND is not well illuminated. Having smoking individuals in the 
interpersonal environment may promote the growth of ND in various ways. According to the Social Learning Theory, the 
tendency to model or imitate behaviour of others is an important determinant of human behaviour (Bandura, 1977), this 
applies also to smoking (Avenevoli & Merikangas, 2003; Kobus, 2003). Exposure to smoking models might contribute to an 
acceleration of ND by increasing the intensity of smoking (Lessov-Schlaggar et al., 2008; O'Loughlin et al., 2003). Besides 
evoking modelling behaviour, smoking individuals may promote the developm ent of ND also by providing adolescents
with easy access to cigarettes, for instance by offering cigarettes (Tucker, Ellickson, & Klein, 2002), and by acting as cues 
that trigger craving (Carter & Tiffany, 2001).
Higher levels of ND in adolescents were indeed related to exposure to parental smoking (M. C. Hu, Davies, & Kandel, 
2006; Kardia, Pomerleau, Rozek, & Marks, 2003; Lieb, Schreier, Pfister, & Wittchen, 2003), sibling smoking (Kandel, et al.,
2007), and friends' smoking (Audrain-McGovern et al., 2007; M. C. Hu, et al., 2006; Kandel, et al., 2007). Nevertheless, in all 
these studies smoking is conceptualized in various ways, which makes it difficult to establish the actual impact of current 
exposure to each smoking model separately while taking the influences of all other models into account. In none of these 
studies was ND regarded as a developmental process to examine why some adolescents progressed in their levels of ND 
at a faster rate than others, except in the study from Audrain-McGovern and colleagues (2007). The focus in that study was 
not, however, on exposure to smoking of several models as only friends' smoking and household member smoking were 
included. In the present study, we focused on the roles of smoking models in relation to developm ent of ND (Colby, et al., 
2000; Glautier, 2004; Tiffany, Conklin, Shiffman, & Clayton, 2004).
The question arises which smoking models are most important in the developm ent of ND. It is generally known that, 
during adolescence, the importance of friendships increases, whereas the intensity and exclusivity of the parent-child 
relation decreases (Laursen & Bukowski, 1997). Therefore, friends are expected to play the most prominent role in evoking 
modelling, increasing the availability of smoking, and acting as smoking cues. This assumption is supported by a study on 
the relative contributions of exposure to smoking by parents and friends on smoking onset, revealing that among older 
adolescents, friends' smoking appeared to be more important in predicting smoking initiation than parental smoking, 
while for preadolescents the impact of parental smoking was found to be more essential (Vitaro, et al., 2004). Based on this, 
one can expect that of all smoking models in the interpersonal environment, smoking friends are more important in 
explaining the growth of levels of ND in youth.
In order to gain more insight into the aetiology of ND, the present study extends upon previous work by investigating 
the relative impact of current exposure to smoking from fathers, mothers, siblings, best friends, and friend groups in relation 
to adolescents' development of ND. We hypothesized that the influence of smoking friends is stronger than the influence of 
parental smoking. In our analyses we controlled for possible confounding effects of adolescents' sex, education level, age first 
smoked, and baseline smoking (Audrain-McGovern, et al., 2007; M. C. Hu, et al., 2006; Lessov-Schlaggar, et al., 2008).
Methods
Procedure
Data were used from the first five waves of the "Family and Health" project, in which 428 families with mother, father, 
and two adolescent children were participating (Harakeh, et al., 2005; van der Vorst, et al., 2005). The aim of this project is 
to gain insight into different socialisation processes underlying various health-related behaviours in adolescence, such as 
smoking and alcohol use. Addresses of families eligible for participation were acquired from 22 municipalities in the
Relative risks of exposure to different smoking models on the development of nicotine dependence in adolescence 121
Netherlands. Families were included if they fulfilled the following criteria: Parents had to be married or living together, all 
family members had to be biologically related, and the siblings should be neither twins nor mentally or physically disabled. 
Initially, these families were invited to participate for three annual measurements. Later, the families were approached 
again to ask whether they would participate for another three times. So far, data has been collected in five waves. Data 
collection for the baseline measurement (T1) took place between November 2002 and April 2003. The numbers of 
participating families were 416 (T2), 404 (T3), 356 (T4), and 326 (T5), resulting in a response rate of 76% across waves.
At baseline, interviewers visited the families at home, asking all family members to complete the questionnaires 
individually. During the subsequent measurements interviewers visited the majority of these families again. Part of the 
families received the questionnaires by post for practical and financial reasons. The numbers of families who participated 
by mail were 8% (T2), 24% (T3), 11% (T4), and 25% (T5). To maintain confidentiality, the families who received mail-in surveys 
obtained a letter in which all family members were requested to complete the questionnaires individually and not to 
discuss the questions with each other. Each family received €30 per wave if all family members had completed the 
questionnaires. Between the families participating in the first three waves, five travel cheques of €1000 were raffled. For 
participation in the other waves, five iPods and five additional travel cheques will be raffled.
Sample Characteristics
Research questions were tested for the older siblings only, as symptoms of nicotine dependence (ND) are more likely 
to occur in this age group (M. C. Hu, et al., 2006).4 At baseline, these adolescents were aged M = 15.2 (SD = .60). Boys and 
girls were approximately equally represented: with 47.2% of the adolescents being girls. Attrition analyses revealed 
differences between families that participated in five times and those that dropped out. Children of families that dropped 
out were less likely to follow higher education (OR = .52, 95% Cl = .31 - .89, p < .05) and to have higher levels of nicotine 
dependence at baseline (OR = 1.82, 95% Cl = 1.09 - 3.04, p < .05).
Measures
Adolescents' levels of nicotine dependence (ND). Levels of ND were measured with the Fagerstrom Test for Nicotine 
Dependence (FTND), which showed to have acceptable levels of internal consistency and was found to be related closely 
to biochemical indices of heaviness of smoking (Heatherton, Kozlowski, Frecker, & Fagerstrom, 1991). The minimum score 
on this scale is zero, indicating no dependence, with scores to increase up to a maximum score often, indicating strong 
dependence. An advantage of having repeated measures of this variable is examination of the rate at which adolescents 
develop ND over time (Audrain-McGovern, et al., 2007).
Adolescents' smoking at baseline. Adolescents were asked to report on a 9-point scale which smoking stage applied to 
them (Kremers, et al., 2001). Responses ranged from 1 = "I never smoked, not even one puff" to 9 = "I smoke at least once
4 There were pragmatic reasons for not testing our research questions for the younger siblings as well. First, the group of currently smokers was quite 
small for investigating a rathercomplex model (n =138), Second, the LGC-model without the predictors showed no optimal fit (x2 [df= 10, n = 138] = 18,69, 
CFI = ,93, and RMSEA = ,08), which implies that the development of nicotine dependence is difficult to establish for adolescents in this age group,
a day." Because of the skewness of the distribution, this variable was transformed into a new variable ranging from 1 to 5.
Adolescents' age first smoked. Adolescents were asked at each wave: "At what age did you first smoke, even though it 
was only one puff?" For this study we used the responses most closely to the actual age of onset, namely the first 
measurement moment at which adolescents reported to smoke. By doing this the period of time between the actual age 
of initiation and the report of this age was as short as possible, which contributed to the establishment of this age most 
adequately (Engels, Knibbe, & Drop, 1997).
Parental smoking. Both fathers and mothers were asked the similar question as the adolescents to assess their smoking 
status. However, one of the nine responses (i.e., "I try smoking once a while") was not appropriate for parents, as trying out 
smoking seldom occurs in adulthood when most people already have established a certain smoking status. Therefore, 
parents were asked to report on an 8-point scale which stage of smoking applied to them (Harakeh, et al., 2005; Kremers, 
et al., 2001). As the present study aimed at providing insight into the impact of currently smoking parents, we classified 
each parent, based on their baseline responses, into: (1) "Current non-smokers", or (2) "Current smokers."
Sibling's smoking. Siblings were asked the same question as the target adolescents (Harakeh, Engels, Vermulst, et al., 2007). 
Because we aimed to study the impact of current exposure responses to this question at baseline were dichotomized into: 
(1) "Current non-smokers" versus (2) "Current smokers."
Best friend's smoking. Respondents were asked to report on a 9-point scale which stage of smoking applied to their 
best friend (Harakeh, Engels, Vermulst, et al., 2007). Responses ranged from 1 = "My best friend never smoked, not even 
one puff', to 9 = "My best friend smokes at least once a day." Answers to this question at baseline were dichotomized into:
(1) "Current non-smokers" versus (2) "Current smokers." This dichotomization was required in order to provide insight into 
the effect of current exposure.
Having smoking friends. To determine whether the adolescents have smoking friends or not, they were asked: 
"How many of your friends smoke?" Responses were 1 = "No one", 2 = "Less than half", 3 = "Half", 4 = "More than half", and 
5 = "All of them." Answers to this question at baseline were dichotomized into: (1) "Having no smoking friends" versus
(2) "Having smoking friends."
Strategy of Analyses
For the purpose of this paper, we included exclusively adolescents who were currently smoking (i.e., occasionally or 
daily) at least at one point in time during the measurement period (n = 175). After calculating descriptive statistics, we 
executed Latent Growth Curve modelling (LGC), which is a multivariate method that models repeated measures of an 
observed variable on latent variables representing the initial status at baseline and the rate of change over time (Duncan, 
et al., 1999). In this study, individual developm ent is captured by the initial degree of ND at baseline (intercept) and the rate 
of change from baseline across time (slope). An advantage of this approach is that it not assumed that all adolescents start 
at the same level of ND at baseline and progress in ND at the same rate: individual growth is established for each adolescent 
separately. Hence, LGC is an excellent manner to take individual variations in the developm ent of ND into account and to 
determine which variables are associated with these different developments. For these analyses we used Mplus (L. K.
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Muthen & Muthen, 1998-2007). Parameters in the models were estimated by applying the Maximum Likelihood estimator 
with Robust standard errors (MLR) (L. K. Muthen & Muthen, 1998-2007). This estimator was developed to obtain robust 
standard errors when dependent variables have a non-normal distribution. To make optimal use of the data we used the 
Full-lnformation Maximum Likelihood (FIML) approach. In this case all available information in the data will be utilized, 
using pair-wise comparison (L. K. Muthen & Muthen, 1998-2007).
In the first step, we tested the LGC-model w ithout the predictors. In the second step, we tested the relation between 
each predictor and the developm ent of ND separately. Finally, we included all predictors to investigate the unique variance 
of each predictor in relation to the developm ent of ND while controlling for the others (see Figure 1). It is important to note
Figure 1 Latent Growth Curve (LGC) model concerning the role of smoking models on the developm ent of nicotine 
dependence (ND) in adolescence.
Note. The five lower boxes in the figure represent the repeated measures of nicotine dependence, ND intercept represents the initial level of nicotine 
dependence at baseline and ND slope represents the rate of change over time. Only standardized estimates for the significant paths are presented. 
Non-significant pathways are portrayed in grey. Sex is represented as follows: 0 = boy and 1 = girl, *p  < ,05 ** p < ,01, *** p < ,001,
that we investigated the relative impact of smoking by 
father, mother, sibling, best friend, and friend group on 
the developm ent of ND, while controlling for possible 
confounding effects of adolescents' sex, education 
level, age first smoked, and baseline smoking. To avoid 
statistical power problems we decided not to include 
additional control variables. Model fit was assessed by 
the following global fit indices: x2, CFI (with a cut-off 
value of .95), and RMSEA (with a cut-off value of .06) (L. T.
Hu & Bentler, 1999).
Results
Descriptive Statistics
To ensure that none of the adolescents were already 
strongly dependent at baseline, we checked the levels 
of nicotine dependence (ND). Findings showed that 
none of the adolescents were strongly dependent at 
the first wave (scores on the Fagerstrom Test for 
Nicotine Dependence [FTND] were < 7, indicating that 
the target adolescents were not strongly dependent).
Further descriptive findings revealed that the average level of ND at baseline was low (M = .70; SD = 1.49) and that during the 
measurement period the average level of ND increased significantly (Wilks' A = .85, F [1, 65] = 11.56, p < 001) to a level of .90 
(SD = 1.64) at the last wave. The mean levels of the five repeated measures of ND are illustrated in Figure 2. Descriptive 
statistics for the independent variables are presented in Table 1. Chi-square tests and f-tests showed no sex differences for any 
independent variable and the repeated measures of ND. Correlations between the model variables are presented in Table 2. 
These findings showed significant associations between ND and the independent variables, except for sex and paternal smoking.
Model Findings
First, we tested the Latent Growth Curve (LGC) model w ithout predictors. This model showed a good fit to the data 
(X2 [df = 10, n = 175] = 11.77, CFI = .99, and RMSEA = .03). The intercept and slope were significant (respectively (30 = .43, 
p < .001 and (3 = .36, p < .001), indicating that the participants on average scored greater than zero on level of ND at 
baseline and that levels of dependence becam e higher over time. W e also tested the model with a quadratic trend, but 
this trend was not significant and therefore omitted.
Figure 2 Bar chart representing the mean levels of the 
repeated measures of nicotine dependence.
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Table 1 Percentages for the Independent Variables (n = 175).
%
Age first smoked
< 12 y 32
13-15 y 51
> 16 y 16
Adolescent smoking at baseline
Never smoked 26
Tried smoking 24
Stopped smoking 7
Smoked occasionally 22
Smoked daily 19
Smoking status of father
Non-smoking 73
Smoking 26
Smoking status of mother
Non-smoking 74
Smoking 25
Smoking status of sibling
Non-smoking 85
Smoking 14
Smoking status of best friend
Non-smoking 63
Smoking 35
Having smoking friends
No 15
Yes 84
Second, we examined the predictive values of 
smoking of significant others in relation to ND. All 
standardized estimates and standard errors of these 
analyses are presented in Table 3. Initially, each 
predictor was included separately to examine its 
predictive value while not taking other influences 
into account. Findings from these analyses 
showed that all independent variables were 
related significantly to ND if included as single 
predictors, except for sex and smoking of father. 
Finally, the full model with all predictors was tested. 
This model showed a good fit (x2 [df= 37, n = 175] = 
40.33, CFI = .99, and RMSEA = .02). Findings of 
the full model revealed that sex was significantly 
and negatively related to the intercept ((3 = -.15, 
p < .05), indicating that girls were less likely to have 
higher levels of ND at baseline than boys. 
Baseline smoking was positively associated with 
the intercept ((3 = .27, p < .05), which means that the 
more adolescents smoked the higher their initial 
levels of ND. Smoking of sibling ((3 = .24, p < .05) and 
best friend ((3 = .26, p < .01) were also positively 
associated with the intercept, implying that having 
smoking siblings or best friends is related to higher 
levels of ND at baseline. Finally, having smoking 
friends in the friend group was positively related 
to the slope ((3 = .25, p < .001), indicating that 
having smoking friends resulted in an increase of 
ND across the five waves. Findings for the full model 
are displayed in Figure 1.
Table 2 Correlations b e tw een  the  M odel Variables.
1 2 3 4 5 6 7 8 9 10 11 12 13
1- Sex1
2- Education level .08
3- Age first smoked .06 2i**
4- Baseline smoking .06 -.34** -58**
5- Smoking of father -.07 -.01 05 .05
6- Smoking of mother -.02 -.20* 04 .10 .43**
7- Smoking of sibling .05 -.14 30** .26** .09 .12
8- Smoking of best friend .05 -.21** -29** .57** -.01 ,o; .18*
9- Having smoking friends -.09 -.19* 07 .32** .03 ,o; .03 .28**
10- Nicotine dependence T1 -.14 -.34** -42** .50** .14 .26** .37** .44** .16
11- Nicotine dependence T2 -.15 -.25** -46** .43** .09 .10 .29** .40** .19* .73**
12- Nicotine dependence T3 -.14 -.32** -32** .45** .10 .11 .25** .28** .21* .63** 71**
13- Nicotine dependence T4 -.10 -.22* 09 .16 .01 .13 .01 .26** 2i** .47** .70** 56**
14- Nicotine dependence T5 -.12 -.12 11 .05 -.03 .06 .01 .14 .22** .15 .37** 44** .77**
Note. '0 = boy arid 1 = girl; * p < .05,** p<  01
Table 3 Standardized Estimates and Standard Errors of the Smoking Status of Significant Others in Relation to Nicotine
Dependence.
As sing e predictor Full model
Intercept Slope Intercept Slope
B SE ß SE ß SE ß SE
Sex1 -.12 .08 -.05 .11 -.15* .06 .01 .11
Education level -.35*** .06 -.01 .11 -.11 .06 .09 .12
Age first smoked -.48*** .07 .25* .12 -.08 .12 .08 .15
Baseline smoking .56*** .06 -.19 .10 .27* .14 .15 .13
Smoking of father .15 .12 -.09 .10 .02 .10 .04 .09
Smoking of mother .25* .10 -.12 .10 .16 .10 .10 .10
Smoking of sibling .43** .12 -.21* .09 .24* .12 .10 .11
Smoking of best friend .50*** .06 -.15 .10 .26** * .07 .09 .12
Having smoking friends .18*** .03 .14*** .04 -.07 .04 .25*** .06
Note. '0 = b oy arid 1 = g i r l ; * p <  .05 ** p < .0 i,* **p <  .001
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Discussion
In this study we established the individual developm ent of nicotine dependence (ND) among a group of adolescent 
smokers and we examined the relative impact of exposure to current smoking of father, mother, sibling, best friend, and 
the friend group on this development. Findings revealed that smoking of sibling and best friend were related to the initial 
level of ND but not to changes over time. Only having smoking friends was related to increased levels of ND, implying that, 
of all smoking persons, friends are most influential. The important role of friends in the final stages of smoking is also 
acknowledged by Urberg and colleagues (1997), who demonstrated thatfriend-group smoking was related to adolescents' 
transition into regular smoking. Mechanisms underlying this relationship may be that friends increase adolescents' 
frequency of smoking along with higher levels of ND, by evoking modelling (Avenevoli & Merikangas, 2003; Bandura, 1977; 
Kobus, 2003), providing easy access to cigarettes (Tucker, et al., 2002), and acting as craving cues (Carter & Tiffany, 2001). 
Nevertheless, it is plausible that befriended adolescents affect each other also directly in their ideas about smoking. 
Perhaps friends talk with each other about their feelings of craving, for instance by expressing their needs for a cigarette, 
and through that they might stimulate each other in their experiences of ND. It is important that future research unravels 
the mechanisms underlying the association between friends' smoking and adolescents' acceleration of ND more closely 
through, for example, observation and quantitative diary studies. It is also relevant to disentangle not only the effects that 
friends have on the adolescents, but also the effects that the adolescents have on their friends. After all, the association 
between friends' smoking and increased levels of ND reflects most probably a reciprocal relationship.
Remarkably, while controlling for the impact of all other models, parental smoking was not related to the initial level 
of ND or to changes in ND over time. This is in contrast with previous findings (M. C. Hu, et al., 2006; Kandel, et al., 2007; 
Kardia, et al., 2003; Lieb, et al., 2003). In the present study we were interested in current exposure to parental smoking, 
rather than parental history of smoking, which might explain why these differences were found. In addition, instead of 
focusing on the emergence of ND as a state outcome we investigated how levels of ND progressed over time, which 
makes comparison between our findings and previous research difficult. Nevertheless, on a theoretical basis these findings 
can be explained by the fact that during adolescence friendships become closer and more important, while the time 
spent with parents is reduced (Laursen & Bukowski, 1997). This shift in close relationships might clarify why no effects were 
found for parental smoking.
Som e limitations of this study should be acknowledged. First, it is possible that our findings are affected by selective 
drop out, as attrition analyses showed that adolescents with higher levels of ND were slightly more likely to drop out. 
However, because of our analytic approach, in which we were able to make optimal use of the available data, the chance 
of distortion is minimal. Secondly, we used mainly self-reports. Previous research has shown that self-reported data of 
adolescents about their smoking are reliable (Dolcini, et al., 1996); however, self-reports are also found to be affected by 
the context in which these were assessed (N. Schwarz, 1999). Thus, despite the fact that confidentiality was warranted by 
asking all family members to complete the questionnaires individually, adolescents might have underreported their 
smoking because they were in the presence of their parents. In the Netherlands, the prevalence of smoking is higher
among the total population than among the adolescents in the current study (STIVORO, 2003). Nevertheless, it is important 
to note that this lower prevalence could also be explained by the fact that the adolescents in the present study are from 
intact families; previous findings indicate a higher smoking prevalence among adolescents from single-parent families 
than among adolescents from two-parent homes (Lonczak, Fernandez, Austin, Marlatt, & Donovan, 2007). The assessment 
of ND by self-reports has also the shortcoming of determining merely behavioural dependence rather than physiological 
dependence. However, at this time, research has not identified an epidemiologic instrument that fully captures the 
developm ent of ND (Colby, et al., 2000; Glautier, 2004; Tiffany, et a I., 2004). Third, to assess friends' smoking we used 
adolescents' reports. Adolescents are inclined to project their own behaviour onto their friends (Bauman & Ennett, 1996). 
Because of this rater effect, it might be that the smoking status of the best friend and the smoking prevalence within the 
friend group are som ewhat overestimated. Finally, because of the inclusion criteria for participation in the "Family and 
Health" project, one should be cautious when generalizing the present findings to, for example, adolescents of non-intact 
families or adolescents with no siblings.
In this study we focused upon environmental factors to predict the developm ent of ND. W e took only the smoking 
status of significant persons at baseline into account, and did not examine whether these persons changed their behaviour 
over time. It would be interesting to investigate whether changes in smoking of important persons are related to changes 
in adolescents' behaviour. Moreover, we examined exclusively the impact of exposure to current smoking of significant 
others and not what these individuals might do to encourage or discourage adolescents to smoke. For instance, a recent 
study of Luther and colleagues (2008) showed that adolescents, who were allowed to smoke at home smoked more 
cigarettes per day and had higher levels of ND than those who were not allowed to smoke. Future research should 
investigate whether such activities function as a protective buffer against the impact of smoking friends. Finally, it is 
essential to take adolescents' characteristics into account as well. Recently, Laucht and colleagues (2008) provided 
preliminary evidence of genetic influences on different stages of smoking and highlighted the importance of specific 
dopamine genes in smoking progression. It would be challenging to replicate the present findings while taking these 
genetic predispositions into account.
To summarize, the present findings revealed that, in the developm ent of ND, friends are of major importance. 
Adolescents who smoke are more vulnerable for growth in their levels of ND if they have smoking friends. This study 
highlights the importance of focusing on different stages of smoking to map the different risk factors related to smoking 
and ND. W e hope that our findings encourage future studies to concentrate on dissimilarities in (social) influences on 
different stage transitions in order to provide more insight into the developm ent of smoking and ND. Moreover, this study 
has implications for policy strategies. If friends play a crucial role, it is effective to develop and carry out programs, in which 
this role is acknowledged. A recent cluster randomised controlled trial from Campbell and colleagues (2008) revealed that 
targeting peers appears to be fruitful in order to reduce smoking prevalence in adolescents. Their intervention consisted 
of training influential students to act as peer supporters during informal interactions to encourage their peers not to 
smoke. Perhaps such interventions are a key to lower levels of ND in adolescents and, subsequently, to lower rates of 
smoking-related mortality.
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Abstract
Prevention and intervention programmes focus frequently upon retaining or creating negative attitudes towards 
smoking in an effort to prevent adolescents from smoking. As the focus upon attitudes is central in these programmes 
it is essential to know whether smoking attitudes actually precede smoking behaviour or, conversely, are affected by 
it. Therefore, in the present study we examined to what extent bi-directional relations existed between smoking 
attitudes and behaviour. Data were used from the three annual waves of the "Family and Health" project. At baseline, 
428 families participated with a response rate of 94% at the third measurement. Self-reports were used to assess 
adolescents' smoking attitudes and behaviour. Associations between smoking attitudes and behaviour were tested 
using Structural Equation Modelling. Findings revealed that smoking attitudes did not predict smoking consistently 
over time. However, past smoking affected subsequent attitudes moderately, suggesting that adolescents who 
started to smoke developed less negative attitudes towards smoking. The current findings imply that smoking 
behaviour predominantly shapes the smoking-related attitudes, rather than vice versa. Focusing merely on smoking 
attitudes is probably not enough to prevent adolescents from smoking.
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Health education programmes at schools, mass media campaigns, and even warning labels on cigarette packages all 
focus upon the detrimental consequences of smoking. Such prevention and intervention strategies are designed to create or 
retain negative smoking attitudes, through which smoking is expected to be discouraged. However, previous research 
concerning the associations between smoking attitudes and behaviour revealed ambiguous findings, and therefore the 
predictive values of smoking attitudes on future behaviour seem doubtful. In the present study we examined critically the 
associations between smoking attitudes and behaviour in adolescence. This enabled us to answer the questions whether 
smoking attitudes truly affect smoking behaviours and to what extent smoking attitudes actually are related to smoking
For years, creating negative images of smoking has been a substantial part of many prevention and intervention 
programmes. The rationale for this focus upon attitudes has been based on previous research in which associations 
between attitudes and behaviour were shown. More specifically, attitudes are considered to be important precursors of 
behaviour, as proposed in theoretical models such as the Theory of Planned Behaviour (Ajzen, 1991) and the 1-Change 
Model (de Vries, et al., 2003). In these models, attitude refers to the extent that an individual owns certain favourable or 
unfavourable evaluations or appraisals of (smoking) behaviour. Due to the important role of attitude in these models, 
many studies focused upon the impact of attitudes on smoking developm ent over time. In addition to strong cross- 
sectional associations between smoking attitudes and behaviour, some studies found that smoking attitudes were related 
to initiation and to the rates of increase in cigarette use over time (Andrews & Duncan, 1998; Conrad, et al., 1992; Dinh, 
et al., 1995; Tucker, et al., 2003; Tyas & Pederson, 1998). However, other studies failed to find significant longitudinal 
associations between smoking attitudes and behaviours (Conrad, et al., 1992; Tyas & Pederson, 1998). In conclusion, there 
is cross-sectional evidence for a relationship between attitudes and behaviour, but the longitudinal findings are mixed.
Next to the theories that focus upon the predictive value of attitude on future behaviour, the Theory of Cognitive 
Dissonance focuses upon the association between the tw o constructs in the reverse direction. According to this theory, 
individuals seek consistency in their behaviours and cognitions. In case of inconsistency, attitudes will most probably 
change to be congruent with behaviour (Festinger, 1957). In other words, behaviour can change the attitudes towards this 
behaviour. Surprisingly, the Theory of Cognitive Dissonance has been given little attention in research on substance use. 
It is nevertheless possible that especially addictive behaviours lead to attitudinal changes. In case of cigarette use, it is 
likely that smokers experience cognitive dissonance because they smoke despite their knowledge of the harmful 
consequences. Previous research suggested that smoking adults indeed often experience such a dissonance between 
cognitions and behaviour (Halpern, 1994; McMaster & Lee, 1991). To reduce inconsistencies, smokers may change their 
smoking-related attitudes through holding self-exempting beliefs, such as believing they have a personal immunity to the 
hazardous consequences of smoking, or normalizing the dangers of smoking because o fthe  ubiquity of risks in life (Oakes, 
Chapman, Borland, Balmford, &Trotter, 2004). In short, experiences with smoking appear to influence the attitudes towards 
smoking.
In conclusion, there is some empirical evidence of the two directions of effects between smoking attitudes and 
behaviour. In most studies, however, the relations are tested in only one direction, which makes it difficult to answer the
question of whether in fact attitudes predict subsequent smoking behaviour, or it is mainly behaviour that affects the 
attitudes. Longitudinal cross-lagged models are appropriate to examine causal predominance between two constructs, as 
bi-directional associations between these constructs can be examined while also controlling for effects at earlier points in 
time (Byrne, 1998; Finkel, 1995). To our knowledge there is only one study in which the predictive predominance between 
smoking attitudes and behaviour was investigated in a cross-lagged model (cf. Figure 1). Findings from this study (Stacy, 
Bentler, & Flay, 1994) revealed that, when taking stabilities and cross-sectional associations between the two constructs 
into account, attitudes did not predict future smoking behaviour. Instead, past smoking behaviour was found to influence 
the attitudes. However, this study included only adolescents with at least one direct experience with smoking.
The question arises to what extent smoking attitudes and behaviour are related among adolescents who never 
smoked. Because many adults who smoke regularly and are nicotine-dependent started to smoke during adolescence 
(Fergusson, et al., 1995; Prokhorov, et al., 1996), it is essential to know whether negative attitudes actually can prevent 
adolescents from initiating. This has not been examined previously. Therefore, in a three-wave longitudinal study we 
tested the relationships between smoking attitudes and behaviour in (1) the total sample, and in (2) the subsample of 
non-smokers at baseline. By adopting these approaches, we were able to answer the question of whether smoking 
attitudes predominantly affect smoking behaviour, or whether it is mainly behaviour that influences attitudes. The models 
were tested for youths in early and middle adolescence, which enabled us to examine possible age differences. Finally, we 
examined whether the associations between attitudes and behaviour were moderated by smoking of the parent(s) and 
their disapproval of smoking (den Exter Blokland, et al., 2006), as it might be possible that among adolescents with 
non-smoking parents or with parents who hold negative norms about smoking, attitudes are stronger precursors of 
subsequent behaviour than among adolescents with smoking parents or parents who regard smoking less negatively.
Methods
Participants
The present study used data from the "Family and Health" project in which 428 families with mother, father, and 
two adolescent children were participating. This project focuses upon various family processes, for instance (substance- 
use-specific) parenting, in relation to various health-related behaviours in adolescence, such as smoking, alcohol use, 
and eating behaviour (Harakeh, et al., 2005; van der Vorst, et al., 2005). All families fulfilled the following inclusion criteria: 
parents were married or living together, all family members were biologically related, and the two siblings were neither 
twins or mentally or physically disabled. At the baseline measurement the mean age of the younger and older adolescents 
was 13.4 (SD = .50), and 15.2 (SD = .60), respectively. Boys and girls were represented equally: 52.3% of the younger 
adolescents and 47.2% of the older adolescents were girls.
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Procedure
Addresses offam ilies eligible for participation were obtained from the records of 22 municipalities in the Netherlands. 
The families received a letter inviting them to participate. A total of 885 families volunteered, of whom  765 fulfilled the 
inclusion criteria. Due to financial constraints we could include 428 families, with selection based on education level and 
sibling sex dyads. Data collection at baseline (T1) took place between November 2002 and April 2003. Measurements for 
the second (T2) and third (T3) wave took place one and two years later, with 416 families and 404 families responding 
respectively. This is a response rate of 94% across waves. Interviewers visited families in their homes, asking all four family 
members completing the questionnaires individually, separately, and simultaneously. Each family received € 30 per wave 
ifall fourfam ily members had completed the questionnaires. Forfamilies participating in all three waves, 5 travel cheques 
of € 1000 were raffled. The study was approved by the independent medical ethics committee METiGG in Utrecht, the 
Netherlands (research 6209).
Measures
Smoking attitudes. Pro-smoking attitudes were assessed with seven items on a seven-point scale, preceded by the text: 
"I think that daily smoking is.. Items were: 1 = unpleasant versus 7 = pleasant, 1 = harmful versus 7 = harmless, 1 = useless 
versus 7 = useful, 1 = boring versus 7 exciting, 1 = dangerous versus 7 = not dangerous, 1 = unhealthy versus 7 = healthy, 
and 1 = bad versus 7 = good. This measure was used frequently in other studies on adolescent smoking (Harakeh, Scholte, 
Vermulst, de Vries, & Engels, 2004; ter Doest, Dijkstra, Gebhardt, & Vitale, 2009; Van de Ven, Van den Eijnden, & Engels, 2006; 
Van Zundert, Engels, & Van den Eijnden, 2006). Principal axis factoring analyses showed that one factor could be extracted 
from the scale items, with an eigenvalue higher than 1 explaining 72.6% of the variance for the younger adolescents at T1, 
66.4% at T2, and 66.1% at T3. For the older adolescents, the eigenvalues explained 61.3% at T1, 66% at T2, and 67.6% at T3. 
In addition, inspection of the screeplots revealed a clear break after the first factor, indicating that the seven items reflected 
one construct. These findings are in line with findings from confirmatory factor analyses with this scale on a larger dataset 
(Van de Ven, et al., 2006), which showed that one factor could be extracted from the seven items [\2 (df= 5, n = 9485) = 
11.79, CFI = .99, and RMSEA = .01]. Cronbach's alphas varied between .88 and .93.
Smoking behaviour. To assess smoking behaviour, adolescents were asked to report on a nine-point scale which stage 
of smoking applied to them (Kremers, et al., 2001). Responses ranged from 1 = "I never smoked, not even one puff' to 
9 = "I smoke at least once a day." To reduce the skewness of the distribution, this variable was transformed into a new 
variable ranging from 1 to 5 (1 = "I have never smoked, not even one puff"; 2 = "I tried smoking, I don't smoke anymore"; 
3 = "I stopped smoking, after smoking at least once a month"; 4 = "I smoke occasionally, but not every day"; 5 = "I smoke 
at least once a day").
Parental smoking norms. To assess parental views on adolescent smoking both parents were asked: (1) "Do you approve 
of youngsters smoking?" and (2) "Do you approve of your child smoking (or starting to smoke)?" Responses ranged from 1 
= "certainly not" to 4 = "certainly yes." Scores from both parents were averaged.
Parental smoking. Parents were asked to report on an 8-point scale what stages of smoking applied to them (Kremers,
et al., 2001). Response categories ranged from 1 = "I have never smoked, not even one puff" to 8 = "I smoke at least once 
a day." Subsequently, adolescents were categorized into two groups, namely in (1) a group with non-smoking parents and
(2) a group with one or two smoking parent(s).
Strategy of Analyses
First, descriptive analyses about smoking attitudes and smoking behaviours were conducted. Subsequently, 
correlations were computed to investigate whether attitudes and smoking were associated univariately. To examine 
whether attitudes are related to later smoking, and vice versa, we tested the initial model (see Figure 1) with Structural 
Equation Modelling (SEM) using Mplus (L. K. Muthen & Muthen, 1998-2007). In the model, the smoking categories assessed 
at T1, T2, and T3 were included as observed variables, and the mean scores on pro-smoking attitudes were added as latent 
constructs. All latent variables in the model were assessed by three parcels (Bandalos & Finney, 2001; Nasser & Takahashi, 
2003), where each parcel represented a subset of the scale items. In the analyses, error terms of the corresponding 
indicators (parcels) over time were allowed to correlate, which reduced bias in cross-lagged paths (Byrne, 1998; Finkel, 
1995).5 Parameters in the models were estimated applying the maximum likelihood estimator with robust standard errors 
(MLR). Additionally, we controlled for the categorical structure of the smoking variables by using the CATEGORICAL ARE 
option in Mplus (L. K. Muthen & Muthen, 1998-2007). The fit of the model was assessed by the following fit indices: x2, CFI 
(Comparative Fit Index, with a cut-off value of = .95), and RMSEA (Root Mean Square Error of Approximation, with a cut-off 
value of = .06) (L. T. Hu & Bentler, 1999). To make optimal use of the data we used the missing option in Mplus. In this case 
all available information in the data will be utilized, using pair-wise comparison (L. K. Muthen & Muthen, 1998-2007). In our 
dataset only a small number of values were missing (< 3%).
First, we tested the cross-lagged model for the total sample of adolescents. Secondly, to investigate whether attitudes 
were related to the actual onset of smoking over time, we selected adolescents who reported to be never-smokers at T1 
(Engels, Knibbe, & Drop, 1999). Subsequently, we tested the initial model omitting the variable smoking at T1, and its 
related pathways. Finally, we tested whether the associations between attitudes and behaviour differed for adolescents 
with parents who held negative norms about smoking compared to adolescents with parents who held less negative 
norms. The median split was used to divide the sample into these two groups. Subsequently, multi-group analyses were 
executed in Mplus (L. K. Muthen & Muthen, 1998-2007). To investigate the moderating role of parental smoking we divided 
the sample in one group of adolescents with non-smoking parents and one group of adolescents with at least one parent 
smoking. These groups were used for multi-group analyses.
5 We also tested the model without allowing the error terms to correlate. Findings from these analyses showed that the fit was acceptable for both 
the younger and older adolescents and standardized estimates were comparable with the model in which the error terms were allowed to correlate.
A longitudinal study on the bi-directional relations between smoking attitudes and behaviours in adolescence 139
Figure 1 Model concerning bi-directional relations between smoking attitudes and 
smoking behaviour..
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Results
Descriptive Statistics
Descriptive analyses showed that the younger adolescents (i.e. the 13-year-olds at baseline) scored relatively low on 
pro-smoking attitudes at T1 (M = 1.67, SD = 1.14), at T2 (M = 1.79, SD = 1.14), and at T3 (M = 1.88, SD = 1.14). A significant time 
effect was found [Wilks' A = .98, F (2, 372) = 4.62, p < .05], implying that the younger adolescents' attitudes became more 
positive over time. This time effect was marginal from T1 to T2 [F (1, 373) = 2.98, p = .09], and significant from T1 to T3 
[F (1, 373) = 9.23, p < .01], The older adolescents (i.e. the 15-year-olds) also scored low on the attitude scale at T1 (M = 1.73, 
SD = .98), at T2 (M = 1.72, SD = 1.00), and at T3 (M = 1.73, SD = 1.03). In contrast to the younger adolescents, attitudes of the 
older adolescents did not change over time [Wilks' A = 1.00, F (2, 380) = .076, p = .927], Finally, smoking prevalence among 
both the younger and the older adolescents are presented in Table 1. A significant linear time effect was found for the 
younger adolescents [Wilks' A = .84, F (2, 395) = 38.21, p < .01] as well as for the older adolescents [Wilks' A = .93, F (2, 394) 
= 13.9, p < .01], indicating that the number of smoking adolescents increased over the measurement period.
Correlations between Model Variables
The cross-sectional correlations between adolescents' smoking attitudes and behaviours of the younger (T1: r = .41, 
p < .01; T2: r = .52, p < .01; T3: r = .67, p < .01), as well as of the older adolescents (T1: .57, p < .01; T2: .64, p < .01; T3: .68, 
p < .01), indicated that adolescents' smoking attitudes were associated positively with smoking status. Comparisons of
these correlations, by using Fisher's Z-transformation, indicated that the strengths of these relationships increased over 
time among the younger (T1 —> T3: p < .01) and the older adolescents (T1 —> T3: p < .01). Correlations between the model 
variables are presented in Table 2.
Table 1 Smoking Prevalence among the Younger and the Older Adolescents across the Measurement Waves.
Time 1 (T1) Time 2 (T2) Time (T3)
Younger Older Younger Older Younger Older
Adolescents Adolescents Adolescents Adolescents Adolescents Adolescents
/i = 425 n = 426 /i = 415 /i = 416 /i = 402 n = 399
Smoking status
Never smoked 63.6% 51.4% 55.8% 47% 48.4% 41.8%
Tried smoking 25% 26.6% 22% 25.7% 22% 23.6%
Stopped smoking 3% 4.4% 4.4% 4.7% 4.7% 5.6%
Smoked occasionally 4.2% 9.3% 7.2% 10.7% 7.5% 11%
Daily smoking 3.5% 7.7% 7.5% 9.1% 11.4% 11.2%
Note, A significant linear time effect was found for the younger adolescents [Wilks' A = ,84, F (2, 395) = 38,21, p < ,01] as well as for the older adolescents 
[Wilks' A = ,93, F (2, 394) = 13,9, p < ,01],
Model Findings
Total group of younger adolescents. The model as depicted in Figure 1 showed a good fit to the data [\2 (df= 37, N = 428) 
= 57.29, CFI = .99, and RMSEA = .04], The factor loadings were high, ranging between X = .79 and X = .97. Stability paths 
showed that adolescents' attitudes were moderately stable over time (T1 —> T2: (3 = .32, p < .01; T2 —> T3: (3 = .39, p < .01) 
and that smoking remained relatively stable (T1 —> T2: (3 = .68, p < .01; T2 —> T3: (3 = .73, p < .01). As can be seen from 
Table 3, standardized estimates for the cross-lagged paths revealed no significant association between attitudes at T1 
and smoking at T2, and a small but significant association between attitudes at T2 and smoking at T3 ((3 = .10, p < .05). 
Further, significant associations were found between smoking at T1 and attitudes at T2 ((3 = .33, p < .01), and between 
smoking at T2 and attitudes at T3 ((3 = .33, p < .01). Model Modification Indices suggested no additional pathway from 
smoking at T1 on attitudes at T3.
Total group of older adolescents. The model showed also a good fit to the data of the older adolescents [\2 (df = 37, 
N = 428) = 75.78, CFI = .98, and RMSEA < .05], The factor loadings were high, ranging between X = .78 and X = .96. 
The model findings showed similar patterns to those for the younger adolescents, thus no significant association between 
attitudes at T1 and smoking at T2, and a small significant association between attitudes at T2 and smoking at T3 ((3 = .14, 
p < .05). In addition, significant relations were found between smoking at T1 and attitudes at T2 ((3 = .43, p < .01), and 
between smoking at T2 and attitudes at T3 ((3 = .28, p < .01) (Table 3).
Table 2 Correlations between the Model Variables.
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1 2 3 4 5 6
1- A ttitudes T1 .47** .49** .57** .47** .43**
2- A ttitudes T2 .44** .6 6 ** .56** .64** .54**
3- A ttitudes T3 .32** .52** .51** .59** .6 8 **
4- Sm oking T1 .41** .40** .43** .75** .70**
5- Sm oking T2 .30** .52** .51** .69** .75**
6 - Smoking T3 .29** .48** .67** .62** .79**
Note, Correlations are reported for the younger adolescents be low  the diagonal and correlations for the older 
adolescents above the diagonal, ** p < ,01,
Table 3 Standardized Estimates and Standard Errors for the Tested Models.
Younger adolescents Older adolescents
Total sample Never smokers T1 Total sample Never smokers T1
(N = 428) {n  =  272) (N  =  428) {n =  2 2 0 )
P SE P SE P SE P SE
Cross-lagged paths
A ttitudes T1 - >  Sm oking T2 .02 .04 .04 .04 .11 .10 .14 .10
A ttitudes T2 - >  Sm oking T3 .10* .07 .10 .07 .14* .11 .19* .17
Sm oking T1 - >  Attitudes T2 .33** .06 - - .43** .05 - -
Sm oking T2 - >  A ttitudes T3 .33** .06 .31** .09 .28** .05 .24 .09
Cross-sectional associations
A ttitudes T1 <r* Smoking T1 .46** .09 - - .62** .08 - -
A ttitudes T2 Smoking T2 .25** .06 .26** .07 .20** .06 .30 .06
A ttitudes T3 Sm oking T3 .25** .07 .37** .08 .22** .05 .37** .06
Stability paths
A ttitudes T1 - >  A ttitudes T2 .32** .08 .30* .12 .30** .09 .39** .10
A ttitudes T2 Attitudes T3 .39** .10 .25* .09 .53** .10 .38** .13
Smoking T1 —> Sm oking T2 .68** .05 - - .69** .06 - -
Smoking T2 —> Sm oking T3 .73** .05 .60** .09 .66** .06 .54** .17
Note. * p < .05, ** p < .01
Younger adolescents w ho never sm oked a t Tl. To investigate whether attitudes predicted smoking onset, we selected 
the youngsters who never smoked at the first wave and tested the model w ithout the variable smoking behaviour at Tl 
and its linked pathways. The model showed an excellent fit [ \2 (d f=  29, n = 272) = 30.95, CFI = 1.00 and RMSEA = .02], The 
factor loadings ranged between X = .79 and X = .94. The findings concerning the cross-lagged paths revealed that attitudes 
at Tl were not related to smoking at T2, and that attitudes at T2 were not related to smoking at T3. A significant association 
was found between smoking at T2 and attitudes at T3 ((3 = .31, p  < .01) (Table 3).
Older adolescents w ho never smoked a tT I.  The model showed also a good fit [ \2 (d f=  29, n = 220) = 20.53, CFI = 1.00 and 
RMSEA < .01], The factor loadings ranged between X = .74 and X = .91. The findings showed a comparable pattern to those 
of the younger adolescents: attitudes at Tl were not related significantly to smoking at T2. In contrast, a significant 
association was found between attitudes at T2 and smoking at T3 ((3 = .19, p  < .05), while the association between smoking 
at T2 and attitudes at T3 was not significant (Table 3).
M ulti-g roup  analyses. To investigate whether the associations between smoking attitudes and behaviour differed for 
adolescents with parents who hold negative norms about smoking compared to adolescents who hold less negative 
norms, we executed multi-group analyses. Findings showed no significant differences between both groups in the 
younger adolescents [\2 change (c/f =11) = 10.71, p  = .42], The same applied to the older adolescents [\2 change (c/f =11) = 
18.92, p  = .07], Findings concerning the moderating role of parental smoking also revealed no significant differences in the 
younger adolescents [ \2 change (d f=  11) = 18.62, p  =  .07], neither in the older adolescents [ \2 change (c/f =11) = 6.86, p  =  .59],
Discussion
In the present study we tested the extent to which adolescents' smoking attitudes are related to future smoking 
behaviour, and vice versa. These relations were tested in cross-lagged models, providing the opportunity to examine the 
predictive associations between these two constructs (Byrne, 1998; Finkel, 1995). Preliminary analyses indicated that 
attitudes had strong cross-sectional associations with smoking behaviour in younger as well as in older adolescents. The 
magnitudes of these associations increased over the measurement period, suggesting a higher consistency between 
attitudes and behaviour over time. Most importantly, the longitudinal model findings revealed that attitudes towards 
smoking were neither a consistent nor a strong predictor of smoking among adolescents. In contrast, past smoking 
behaviour was moderately prospectively related to attitudes, indicating that adolescents adapted their attitudes to their 
behaviours: Adolescents who smoked might have considered cigarette use a less harmful and bad habit than they did 
before they started to smoke (Festinger, 1957; Stacy, etal., 1994). In short, our findings imply that smoking itself predominantly 
affects the smoking-related attitudes, rather than the other way round. In addition, we investigated whether attitudes 
were related to the onset of smoking in adolescents. Results demonstrated that attitudes were not related significantly to 
future smoking initiation among early adolescents, which is contrary to most of the previous findings (Andrews & Duncan, 
1998; Conrad, et al., 1992; Tyas & Pederson, 1998). Among middle adolescents, attitudes were not linked to smoking onset
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over a 1-year period, but in the second year of the measurement attitudes were related marginally to subsequent smoking 
behaviour. Finally, we examined whether the relations between smoking attitudes and behaviour were moderated by 
parental norms and parental smoking. No significant differences were found between adolescents with parents who held 
negative norms versus adolescents with parents who held relatively positive norms about smoking, nor between 
adolescents with non-smoking parents versus adolescents with one or two smoking parents. These findings indicate the 
robustness of the relation between smoking attitudes and behaviour among adolescents: Smoking behaviour affects 
predominantly the attitudes, irrespectively of whether smoking is allowed or visible in the social environment.
One of the explanations for the contradicting findings between our study and other studies (except for Stacy et al., 
1994) is that most previous studies were based on cross-sectional analyses or unidirectional longitudinal analyses in which 
attitudes are seen as precursors of subsequent behaviour. However, the possibility that smoking behaviour itself may also 
have an impact on the developm ent of attitudes has rarely been taken into account. Not ruling out this possibility provides 
a misleading and distorted picture of the relationship between smoking attitudes and behaviour. Although replication of 
our findings is necessary, they indicate clearly that the predictive value of smoking attitudes on later behaviour is not as 
strong as is often assumed. Attitudes are a central construct in prominent theoretical models in health psychology, such 
as the Theory of Planned Behaviour (Ajzen, 1991). It is crucial that rigorous tests of these models involve longitudinal (or 
experimental) data, to enable differentiating between the directions of effects. It is important to note that our findings are 
not generalisable to other health-risk behaviours, as previous research showed that attitudes actually were found to be 
predictive of future alcohol and marihuana use (Stacy, et al., 1994). Relations between alcohol expectancies and future 
drinking are also found (Aas, Leigh, Anderssen, & Jakobsen, 1998). The present findings also question whether prevention 
programmes for teenagers should continue to concentrate on retaining or creating negative smoking attitudes, especially 
when targeting early adolescents. Teenagers seem to be already aware of the hazardous consequences of smoking as the 
average levels of pro-smoking attitudes are relatively low, but this awareness does not appear to affect their smoking 
behaviours. In addition, it is also questionable whether intervention strategies should focus on smoking attitudes. It was 
found that the predictive value of behaviour on attitudes is stronger than the predictive value of attitudes on behaviour. 
Thus, it may be the case that first behaviour have to change before attitudes will (Stacy, et al., 1994).
It is essential to note that in the present study we focused only upon part of the Theory of Planned Behaviour (Ajzen, 
1991) and the 1-Change model (de Vries, et al., 2003). Apart from attitudes, subjective norms and perceived behavioural 
control also play important roles in the two models. Subjective norms refers to an individual's perception of the social 
pressures to perform the behaviour or not, and perceived behavioural control refers to the perceived ease or difficulty of 
(not) performing the behaviour. The relations between attitudes, subjective norms, and behavioural control on the one 
hand, and future behaviour on the other, are expected to be mediated by intention, which reflects an individual's readiness 
to perform certain behaviour. Recently, some scholars introduced a different perspective on health behaviour, which 
argues that performing health-risk behaviours is often not reasoned and not intentional, especially among youth (Gibbons, 
et al., 2006). The idea of unplanned behaviour was also proposed for smoking initiation (Kremers, Mudde, de Vries, Brug, & 
de Vries, 2004). Findings from the present study seem to confirm this new perspective, as smoking itself predominantly
influences attitudes, rather than vice versa. This suggests that other (social cognitive) factors play more important roles in 
the onset and continuation of smoking in adolescents. For instance, favourable or acceptable social images or prototypes 
of smoking peers seem to predict smoking onset in adolescents (Gibbons & Gerrard, 1997; Spijkerman, Van den Eijnden, & 
Engels, 2005). Perhaps many adolescents regard smoking as an unhealthy habit, while at the same time consider peers 
who smoke to be "cool" or "rebellious." In explaining why adolescents begin to smoke, these smoker prototypes may play 
more prominent roles than general smoking attitudes, which are usually quite negative and based mainly on perceptions 
connected with health issues. Perhaps it is more fruitful to focus future research on such social aspects of cognitive 
processes underlying smoking behaviour. Moreover, adolescents allow their behaviour to be guided by social goals, in 
particular, rather than health related goals (Gibbons, et a I., 2006). Therefore, for future studies, it would be a challenge to 
focus more on external influences that trigger adolescents to smoke, for example, by observing youngsters in several 
settings.
Furthermore, it is important to note that the relationship between smoking attitudes and behaviour might vary for 
youngsters in different stages of adolescence. For instance, it is noteworthy that the strengths of the relationship between 
smoking attitudes and behaviour increased over time, despite the fact that the general scores on attitude remained the 
same in the older adolescents. This might mean that adolescents who smoked became more positive about smoking, 
while the non-smokers became more negative. However, a family effect might also explain this difference between the 
younger and older adolescents, as smoking prevalence in the younger adolescents was higher than in the older adolescents. 
Perhaps the older adolescents acted as (role) models for their younger siblings. Nevertheless, these explanations are 
speculative. Future research will be needed to unravel the developm ent of attitudes during adolescence.
Although this study has a number of positive features, such as its longitudinal design, sophisticated analyses, and a 
relatively large sample, there are some caveats as well. First, although our sample was selected carefully, one should be 
cautious when generalizing the present findings to, for example, adolescents of families with other ethnical backgrounds 
or non-intact families. Secondly, the time intervals between the measurement moments were relatively long and many 
changes could have occurred in the adolescents' smoking attitudes. Therefore, it is important to replicate the present 
findings in a study in which the time intervals between the measurement moments are shorter. Thirdly, the measurement 
of smoking attitudes concerns a single bipolar appraisal towards smoking. Therefore, we were not able to distinguish 
between, for example, socially related attitudes versus health related attitudes. According to the Theory of Planned 
Behaviour it is possible to distinguish between different aspects of attitudes, namely evaluative judgements, based on the 
perceived costs and benefits of performing certain behaviour, and affective judgements, which are beliefs about the 
positive and negative feelings derived from the activity (Ajzen, 1991). It is plausible that evaluative judgm ents of smoking 
are not related to future behaviour among adolescents, while affective judgements, for instance concerning beliefs of 
social advantages of smoking, are. Future research could also investigate whether individuals hold strong positive and 
negative attitudes simultaneously (Kremers, et a I., 2001; Van Zundert, Van de Ven, Engels, Otten, & Van den Eijnden, 2007). 
However, it is important to note that despite its relatively simple structure, our attitude measure appears to be appropriate 
in assessing a more general attitude towards smoking, as it showed strong cross-sectional relations with behaviour.
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Finally, the assessments of smoking attitudes and behaviours are based on self-reports. Measurements by self-reports are 
usually reliable (Dolcini, et al., 1996; Henriksen & Jackson, 1999), but are affected by the context in which these are assessed 
(N. Schwarz, 1999). Therefore, it might be possible that adolescents - despite the fact that confidentiality was guaranteed 
by asking all family members to complete the questionnaires individually, separately, and simultaneously - under-reported 
their smoking because they were at home, in the presence of their parents. In the Netherlands, the prevalence of smoking 
is higher among the total population than among the adolescents in the present study (STIVORO, 2003). However, this 
lower prevalence could be explained by the fact that the adolescents in the present study are from intact families (Lonczak, 
et al., 2007). Concerning the assessment of smoking attitudes, it is possible that adolescents reported to have more 
negative attitudes towards smoking than they actually had, as they were aware of the social desirability for non-smoking 
of prevailing societal norms. It is possible to overcome this by using indirect measures (Fazio &Olson, 2003). Using indirectly 
assessed attitude measures may also provide insight into the more impulsive and spontaneous processes, rather than the 
more reflective processes (Perugini, 2005; Strack & Deutsch, 2004).
In short, the current findings showed that a relatively large number of adolescents start and continue smoking despite 
the fact that they considered smoking an unhealthy and harmful habit. This casts doubt on prevention and intervention 
strategies that aim at retaining or creating negative smoking-related attitudes. Therefore, prevention and intervention 
programmes are challenged to reconsider approaches that concentrate mainly on warning for the hazardous consequences 
of cigarette use in an effort to change smoking attitudes and eventually to discourage adolescents to smoke.
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Abstract
The aim of this study was to investigate whether parental smoking was associated with smoking-related play 
behaviour in young children. Children were asked to pretend that they were grown-ups having dinner. They were 
invited to act out this situation in a play corner with a toy kitchen and a child-sized dining area, including a package 
of fake cigarettes upon the table. Children were tested individually at their school during regular school hours. 
The sample consisted of 100 children between four and eight years of age (M  = 5.28, SD = .94) of which 57% were 
boys. The majority of the children were born in the Netherlands (99%). The main outcome measure was whether or 
not a child pretended to be smoking a cigarette. Child and parent reports were used to assess parental smoking. 
Findings revealed that 37% of the children had at least one "puff" during their play. Children were more likely to 
pretend to smoke if they reported having smoking parents (odds ratio [OR] = 3.16, p = .02; 95% confidence interval 
[95% Cl] = 1.22 - 8.18). Analyses for the model with parent reports on parental smoking did not yield any direct 
association. Children's explicit attitudes were unrelated to their smoking-related play behaviour. These findings 
indicate that young children, who reported having smoking parents, already associate having dinner with a 
(after-dinner) cigarette.
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Smoking uptake has been conceptualized as progressing through a seguence of developmental stages, of which the 
first is characterized by forming beliefs and attitudes about smoking (Mayhew, et al., 2000). There is now recognition that 
examining precursors of smoking in young children promises to yield important insights relevant for prevention (Dalton, 
et al., 2005; Dinh, et al., 1995; Freeman, et al., 2005; Glynn, 1993). Nevertheless, research on predictors of smoking dealing 
with young children is still relatively rare. Since most preschool- and first-grade children can correctly identify cigarettes 
(Hahn, et al., 2000; Shute, St. Pierre, & Lubell, 1981) and are aware of cigarette brand logos (Fischer, Schwartz, Richards, 
Goldstein, & Rojas, 1991), they might have developed specific ideas about smoking already.
When asked whether smoking is good or bad, most young children emphasize that smoking is bad (Hahn, et al., 2000; 
Porcellato, et al., 2005; Porcellato, et al., 1999). Nevertheless, children of smoking parents were found to display more tolerant 
attitudes towards smoking (U. Brook, Mendelberg, Galili, Priel, & Bujanover, 1999) and were more likely to express a desire to 
smoke in the future than children with non-smoking parents (Porcellato, et al., 1999; Shute, et al., 1981). This can be explained 
by the Social Learning Theory (Bandura, 1977), which states that conceptions of behaviours, which guide future actions, are 
formed by observing others. Thus, by observing their smoking parents, children learn that smoking is normative behaviour, 
which may explain these children's lower levels of negativity towards smoking and their willingness to smoke in the future.
In addition, the level of negativity expressed by children may depend on how smoking attitudes are assessed. 
Responding to interviews and surveys, the vast majority of children stated that smoking was bad (Porcellato, et al., 1999). 
Findings from a more indirect measurement, namely a "Draw and Write" task, revealed that "only" 60% of the children 
expressed negative associations, whilst almost 30% felt smoking had positive characteristics. Based on these findings, 
Freeman and colleagues (2005) concluded that indirect measures might be especially advantageous because they can be 
tailored to elicit non-verbal, imagery based associations. Their findings revealed that, while children's explicit associations 
with smoking are generally negative, at the same time, children seem to believe that smoking can reduce stress and can 
be viewed as an avenue for being cool and fitting in.
Dalton and colleagues (2005) took up the methodological challenges of investigating smoking attitudes of two- and 
six-year old children. In this study, children were asked to act out an evening for adults with props and dolls. As part of the 
play, children had to select items from a miniature grocery store. Findings indicated that children were more likely to "buy" 
cigarettes if their parents smoked. Moreover, children's play behaviour suggested that they had well-established 
expectations about how cigarettes fit into social settings. Nonetheless, it is unknown whether these (implicit) ideas are 
related to the children's own behavioural preferences, as some children clearly perceived smoking as behaviours belonging 
to others than themselves. Since pretend play is an activity in which young children spontaneously represent and practice 
their understanding of the social world (Bretheron, 1984), we argued that observing children during such play would shed 
light on whether cognitive scripts will be translated into actual behaviour. Given that the after-dinner cigarette is considered 
to be the favourite cigarette of the day (Bancroft, Wiltshire, Parry, & Amos, 2003; Jarvik, Killen, Varady, & Fortmann, 1993), we 
created a play corner representing a kitchen with a dining area in which children were invited to play. As the expression of 
a particular script is often inspired by the presence of specific objects (Bretheron, 1984), a package of fake cigarettes, a 
non-working lighter, and an astray were available in the play corner.
In the study of Dalton and colleagues (2005), parental smoking was assessed by parent reports. However, a recent 
systematic review on adult smoking showed that self-reports resulted in lower prevalence rates than smoking status 
determined through measures of cotinine. Moreover, underreporting was especially prevalent among populations where 
smoking is seen as particularly undesirable, such as with pregnant wom an (Gorber, Schofield-Hurwitz, Hardt, Levasseur, & 
Tremblay, 2009). Owing to the increased knowledge about the dangers of active and passive smoking, the public 
perspective on exposing children to second-hand smoke as being undesirable has become the prevailing viewpoint. 
Perhaps parents of young children may be more likely to underreport their smoking behaviours. Since children report 
higher smoking prevalence among parents than parents themselves (Barnett, O'Loughlin, Paradis, & Renaud, 1997), it 
might be fruitful to measure parental smoking with both parental and child reports. Probably, child reports of parental 
smoking may be more predictive of children's behaviour because this measure better captures the perceptions children 
have of their parents' behaviours. In sum, we examined whether parental smoking was associated with smoking-related 
play behaviour in young children. Children were asked to pretend that they were grown-ups and to act out having dinner. 
We hypothesized that children with at least one smoking parent would be more likely to pretend to smoke during their 
play, irrespective of their explicit attitudes towards smoking. Both child and parent reports were used to assess parental 
smoking. Compared to parent reports, stronger associations were expected for child reports.
Methods
Sample Characteristics
This study was conducted at tw o primary schools in the south-eastern region of the Netherlands. The sample consisted 
of 100 children between four and eight years of age (M = 5.28, SD = .94) of whom  57% were boys. The majority of the 
children were born in the Netherlands (99%). O f their parents, 1% reported a low level of education, 25% an intermediate 
level, and 74% were highly educated. Compared to the national Dutch statistics, this sample is characterized by an over­
representation of the higher educational levels (CBS, 2009), see Figure 1 for a comparison.
Design and Procedure
After gaining consent from the head masters of the schools to participate, parents of the children in the first three 
classes (i.e., the nursery classes and the first grade) received a letter with a description of the study. Eighty percent of the 
parents gave active consent. It was emphasized that all information would be treated as strictly confidential. After obtaining 
written parental consent, children were excused from class and individually tested. During the first session (I) children 
were interviewed by a research assistant. Not all questions were related to smoking in order to avoid the children becoming 
aware of the main focus of the study. For instance, children were asked about their favourite colour and food. After 
completing the interview, the children received a leaf of stickers and were accompanied back to the classroom, where the 
research assistant invited the next child to participate.
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The second session (II) took place at least two weeks after the first session to ensure that the children were not likely 
to remember questions of the interview, especially questions about smoking. During the second session, children were 
invited to play in the play corner with a toy kitchen and a child-sized dining area (see Figure 2). In the corner, a large 
number of kitchen- and food-related toys were available to create a setting as realistic as possible. At the table in the 
dining area, there was a tablecloth, a package of fake cigarettes, a non-working lighter, and an astray, along with a plant 
and a newspaper. To prevent children's brand awareness affecting their pretend smoking, the package of cigarettes was 
of a relatively unfamiliar brand, at least in the Netherlands (JPS Red). The fake cigarettes were bought in a party shop and 
were hardly distinguishable from real cigarettes. All materials were placed in the same place for all children. Children were 
asked to pretend they were grown-ups in their own house preparing dinner, eating, and having coffee or tea afterwards. 
Each play session was videotaped and a research assistant observed each session while sitting on a chair at a distance from 
the play corner. After their play, the children again received a leaf of stickers. All children were asked not to talk about the 
study with other children.
Figure 1 Percentages for education level in the Dutch population and the 
parents in the present study.
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Figure 2 Play corner with the toy kitchen and the After testing the children, research assistants
child-sized dining area. called the parents to ask questions concerning
demographical background, characteristics of the 
children, and their own smoking behaviours. This 
telephone survey lasted approximately ten minutes. 
The parent who answered the phone was invited to 
participate. All invited parents participated. O f the 
parent questionnaire 67% were completed by the 
mother, 31% bythefather, and 2%  by the grandmother. 
Data collection took place between November 2008 
and April 2009. The ethical comm ittee of the Faculty 
of Social Sciences, Radboud University Nijmegen 
approved of this study. Parents of the participating 
children were informed, through the schools, of the 
results of the study after the data collection and 
analyses were complete.
Measures
Child's pretend smoking. The primary outcome 
measure was whether or not a child pretended to 
smoke. In other words, children were coded as 
"smokers" when they took at least one "puff." Children 
who just inspected what was inside the cigarette box were not classified as "smokers." Of all children, 20% were observed 
by two raters to test the inter-rater reliability. This reliability indicated perfect agreem ent between the raters (k  = 1.00).
Child's explicit smoking attitude. Levels of negative smoking attitudes were assessed with two questions. Along with 
each question, children were presented with a Visual Analogue Scale (VAS), a line of 14 centimetres with tw o extreme 
answers at each end. The children were asked to mark the line somewhere between both extremes that best reflected 
how they thought about smoking: (I) smoking is "very good" versus "very bad" and (II) smoking is "not disgusting at all" 
versus "very disgusting." Both scores were averaged, which resulted in a score indicating the level of negativity towards 
smoking. Questionnaires using the VAS have proven to be valid quantification instruments, and previously, these scales 
were found to be as reliable as Likert scales for children's questionnaires (van Laerhoven, van der Zaag-Loonen, & Derkx, 
2004). As the children in the present study were rather young, the research assistant helped the children with the VAS.
Parental smoking. Children were asked whether their parents smoked, separately for their fathers and mothers (i.e., 
"Does mum/dad smoke?"). Response options were: 1 = "yes" and 2 = "no." Based on these answers, children were 
dichotomized into two groups: (I) a group with non-smoking parents and (II) a group with one or two smoking parent(s).
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Parents were asked to report on an 8-point scale (1 = "I have never smoked, not even one puff", 2 = "I tried smoking, I don't 
smoke anymore", 3 = "I stopped smoking, after smoking less than once a week", 4 = "I stopped smoking, after smoking at 
least once a week", 5 = "I smoke less than once a month", 6 = "I smoke not weekly, but at least once a month", 7 = "I smoke 
not daily, but at least once a week", and 8 = "I smoke at least once a day") which stage of smoking applied to them and the 
other parent (Kremers, et al., 2001). Based on these responses parents were classified into tw o categories (I) both parents 
did not smoke currently (both responses were between 1 and 4), and (II) one or both parents smoke currently (the response 
of at least one parent was between 5 and 8). W e decided to focus on current smoking only and not to include ex-smokers, 
because these parents might have quit smoking before the children were born or when the children were too young to 
be aware of this behaviour. In addition, parents who quit smoking deliver another message to their children than parents 
who still smoke.
Strategy of Analyses
Descriptive analyses were conducted to ascertain children's levels of negativity towards smoking and to establish the 
prevalence of smoking among parents. Chi-square and f-tests were performed to determine any differences between 
those children who pretended to smoke versus those who did not on sex, age, and parental educational level. To examine 
whether parental smoking predicted children's pretend smoking, we first conducted a logistic regression analysis with the 
child reports of parental smoking as a predictor and pretend smoking as an outcome variable. In this analysis, we adjusted 
for parental educational level and the child's sex and age. Second, we tested this model with parental smoking reported 
by the parents themselves.
Results
Descriptive Statistics
Descriptive statistics for child and parent characteristics are presented in Table 1. Findings revealed that, on average, 
children considered smoking to be bad and disgusting, as the mean level on smoking attitudes was rather high. Prevalence 
of parental smoking was higher according to child reports compared to parent reports.6 During the play sessions, 37% of 
the children pretended to smoke. In other words, 37 children had one or more "puffs." It was remarkable to observe that 
children were highly aware of how to smoke as we observed the following behaviours: lighting up (sometimes with the 
cigarette in their mouth), inhaling, blowing away the smoke, tapping the ash in the astray, and putting out the cigarette
6 In our data, inter-rater reliability indicated moderate agreem ent between child reports and parent reports o f parental smoking ( k  = ,67), O f all 
children, 12% indicated to have at least one smoking parent, while the parents indicated not to smoke, and 4 %  o f the children reported to have no 
smoking parents while parent reports revealed that at least one parent was smoking. Consistency between child reports and parental reports on parental 
smoking was not dependent o f child's sex {OR = ,54, p = ,23; 95% Cl = ,20 - 1,48), child's age {OR = 1,54, p = ,12; 95% Ci = ,90 - 2,66), child's explicit attitudes 
towards smoking {OR = ,99, p = ,86; 95% Ci = ,87 - 1,13), and parental educational level {OR = ,80, p = ,69; 95% Cl = ,26 - 2,44),
Table 1 Descriptive Statistics for Child and Parent Characteristics by Pretend Smoking.
Characteristic Total
(N = 100)
Pretend smoking
(n = 37)
No pretend smoking
{n = 63)
Prevalence 
Child's sex
c f 57% 67.6% 49.2%
? 43% 32.4% 50.8%
Parental educational level
Low and intermediate 26% 29.7% 23.8%
High 74% 70.3% 76.2%
Parental smoking
Smoking fathers (CR) 39% 48.6% 33.3%
Smoking fathers (PR) 33% 40.5% 28.6%
Smoking mothers (CR) 14% 21.6% 9.5%
Smoking mothers (PR) 11% 16.2% 7.9%
One or both parents smoke (CR) 43% 56.8% 34.9%
One or both parents smoke (PR) 35% 40.5% 31.7%
Mean (Standard Deviation)
Child's age 5.28 (.94) 5.46 (1.10) 5.17 (.83)
Child's explicit smoking attitude 11.01 (3.73) 10.66 (3.73) 11.22 (3.75)
Note, CR = child reported; PR = parent reported.
in the astray. Chi-square tests (with Yates Continuity Correction) indicated no significant differences in sex (x2 [d f=  1, N =  
100] = 2.04, p  =  .15, phi = .16) or parental educational level (x2 [d f =  1, N =  100] .17, p  =  .68, phi = -.07) between children who 
pretended to smoke and those who did not. A f-test indicated no significant association between age and pretend 
smoking as well (t [d f =  60.59, N =  100] = -1.37, p  =  .18). Finally, f-tests demonstrated a marginal significant relationship 
between child's explicit attitude towards smoking and parental smoking reported by the child (t [d f =  99, N =  100] = -1.78, 
p  =  .08), indicating that children who reported to have at least one smoking parent were less negative towards smoking 
than children who reported to have non-smoking parents. However, no significant relationship was found between child's 
explicit attitude towards smoking and smoking reported by the parents (t [d f =  99, N =  100] = -1.14, p  =  .26).
Parental Smoking and Pretend Smoking
Logistic regression analyses were performed to test the association between parental smoking and children's pretend 
smoking. First, the model was tested including child reports for parental smoking. As illustrated in Table 2, the findings
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Table 2 Logistic Regressions Explaining Children's Pretend Smoking.
Child reports for parental smoking Parent reports for parental smoking
OR 95% Cl OR 95% Cl
Unadjusted
Child's sex1 2.02 .87-4.71 2.02 .87-4.71
Child's age 1.39 .89-2.15 1.39 .89-2.15
Child's explicit smoking attitude .96 .86- 1.07 .96 .86- 1.07
Parental educational level2 .74 .30- 1.84 .74 .30- 1.84
Parental smoking3 2.45* 1.07-5.62 1.47 .63 - 3.41
Full Model
Child's sex1 1.70 .68-4.22 1.75 .72 - 4.24
Child's age 1.64+ .98 - 2.74 1.47 .90 - 2.39
Child's explicit smoking attitude .97 .86- 1.10 .96 .85 - 1.08
Parental educational level2 1.06 .39 - 2.91 .92 .34 - 2.49
Parental smoking3 3.16* 1.22-8.18 1.67 .66-4.25
Note UR = Odd; Ratio; 95% Cl = 95% Confidence Interval; '0 = 
1 = one or both parent; smoke; ** p < .01, * p < .05, t p < .10
boy arid 1 = girl; J0 = low arid ritermediate, arid 1= high; 30 = neither parent smokes, arid
revealed that parental smoking, reported by the child, was significantly related to children's smoking-related play behaviour. 
The adjusted odds for children pretending to smoke during their play were more than 3 times higher (odds ratio [OR] =  
3.16, p  =  .02; 95% confidence interval [95% Cl] =  1.22 - 8.18) if children indicated having at least one smoking parent 
compared to children who indicated having non-smoking parents. Testing the same model with parent reports of parental 
smoking yielded no significant association (OR =  1.67, p  =  .28; 95% Cl =  .66 - 4.25).
Child’s Explicit Smoking Attitude and Pretend Smoking
Findings demonstrated that children's explicit attitudes towards smoking were not significantly related to pretend 
smoking in any of the tested models.
Discussion
In the present study, we examined whether young children were more likely to pretend smoking while acting as 
grown-ups having dinner when they have smoking parents. Findings revealed that a relatively large number (37%) of 
children pretended to smoke, thereby clearly demonstrating their detailed knowledge of how to light up, smoke, and put 
out a cigarette. Children were more likely to "smoke" when they reported having smoking parents. This strongly suggests 
that young children learn through observation how to smoke, and may be inclined to model this behaviour in a situation 
even when the actual model is not present. Bandura (1977) referred to this mechanism of observing behaviour and 
subsequently performing it in a context w ithout the model as "delayed modelling." More specifically, by having smoking 
parents, children may learn how and when it is appropriate to smoke, suggesting that even at this young age, children 
have cognitive scripts in which, for instance, having dinner is related to having a cigarette. In line with findings by Dalton 
and colleagues (2005), our findings revealed that the first step to beginning to smoke might have been taken already in 
childhood and that this process may be put into motion partly by having smoking parents.
In contrast to the child reports, the association between parent-reported smoking and children's pretend smoking 
was not significant. Since research has indicated that underreporting of smoking is prevalent in populations in which 
smoking is seen as particularly undesirable (Gorber, et al., 2009), it is plausible that the non-significant association, at least 
in part, could be explained by some parents not accurately reporting their smoking habits. In sum, findings from this study 
highlight the importance of measuring parental smoking by child reports, as these reports were more predictive of 
children's behaviour than parent reports.
Importantly, children who pretended to smoke during their play did this irrespective of their explicit smoking attitudes. 
More specifically, most children considered smoking as bad and disgusting (U. Brook, et al., 1999; Hahn, et al., 2000; 
Porcellato, et al., 2005; Porcellato, et al., 1999). However, this negativity towards smoking did not keep them from "lighting 
up" a cigarette during their play. Although they did not engage in true smoking, these findings suggest that the value of 
explicit smoking attitudes in explaining behaviour may be doubtful (de Leeuw, Engels, Vermulst, & Scholte, 2008). 
Additionally, recent research revealed that implicit attitudes prospectively predicted smoking onset among adolescents, 
above and beyond the effects of explicit attitudes (Sherman, Chassin, Presson, Seo, & Macy, 2009), which highlight the 
relevance of measuring implicit rather than explicit attitudes (Freeman, et al., 2005; Porcellato, et al., 1999). As during 
pretend play, young children spontaneously symbolize their understanding of the social world (Bretheron, 1984), asking 
children to play appears to be a fruitful way of assessing children's attitudes indirectly.
Som e limitations of this study should be acknowledged. First, it is difficult to generalize the present findings to the 
general population, as our study is characterized by an overrepresentation of children from parents with higher educational 
levels (CBS, 2009). Moreover, in the Netherlands, the prevalence of smoking among men, in general, is slightly lower than 
among the fathers in the current study. In contrast, smoking mothers are relatively underrepresented in this study (STIVORO, 
2009b). These differences in prevalence may be explained by the fact that it was mostly mothers who filled in the response 
forms for their children to participate and perhaps smoking mothers were less likely to give consent. Hence, it is necessary
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to replicate this study among a sample with a higher prevalence of smoking mothers and a slightly lower prevalence of 
smoking fathers. Replication of this study among a larger sample might also increase statistical power and make it possible 
to detect differential effects of fathers' versus mothers' smoking. Second, our measurements of parental smoking were not 
validated biochemically, and, therefore, it is unclear who may have misreported. In this respect, it is important to note that 
parental smoking was measured differently in child and parent questionnaires. Children were asked whether or not their 
parents smoked, while parents were asked a more detailed question. This might have led to discrepancies between both 
measures as, for instance, children who saw their parents smoke in the past might have identified their parent as a smoker, 
while the parents may not perceive themselves as smokers and accordingly report that they do not smoke. Another 
possibility explaining the differences in reports is that some parents do not smoke in the sight of their children and thus, 
children may report their parents as non-smokers, whereas they actually are smokers. Recently, a qualitative study revealed 
that some smoking parents indicated not smoking around their children at all to reduce their exposure to second-hand 
smoke and to prevent their children becoming smokers in the future (Holdsworth & Robinson, 2008). Future research is 
needed to unravel by which mechanisms moderate agreements between parent and child reports could be explained. 
This study provides further challenges for additional research. An important question to be answered is which other 
smoking models predict children's ideas towards smoking. Furthermore, it is important to unravel which factors may 
hamper young children's tendencies for delayed modelling. Previous research has indicated that parents are able to keep 
their children from smoking by applying smoking-specific socialisation strategies, such as communicating about smoking 
and having household smoking bans (Jackson & Henriksen, 1997). Perhaps such strategies have favourable effects on 
young children as well. Finally, it is essential to establish whether pretend smoking is related to actual future smoking 
behaviours.
Besides implications for future research, the present study may inspire the developm ent of effective smoking 
prevention programs. Currently, most prevention programmes target adolescents, as this stage of life is characterized by 
an increased engagem ent in smoking. However, these programs, especially school-based programs, have not been as 
successful as was hoped for (Cuijpers, 2002; Skara & Sussman, 2003; Wiehe, et al., 2005). As ideas about smoking appear to 
be formed early in life, long before children start using cigarettes themselves, it might be worthwhile to develop prevention 
programmes for younger age groups (Dalton, et al., 2005; Dinh, et al., 1995; Freeman, et al., 2005; Porcellato, et al., 1999). 
Existing programmes targeting smoking parents with young children predominantly focus on reducing children's exposure 
to second-hand smoke. Nowadays, many smoking parents smoke outdoors or otherwise smoke by the kitchen fan to 
prevent children from inhaling cigarette smoke (Johansson, Hailing, & Hermansson, 2003). However, the effectiveness of 
these strategies in reducing second-hand smoking can be improved as children of parents who smoke outside still face a 
high level of environmental tobacco smoke (Matt et al., 2004; Nelson, 2002). This, in combination with the present findings, 
underscores the importance of helping parents with young children to stop smoking completely (Abdullah, Mak, Loke, & 
Lam, 2005; Curry et al., 2003).
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Abstract
The aim of this study was to investigate whether parental smoking is related to pretend smoking in young children 
and whether children influence each other in pretend smoking. Children who reported to have at least one smoking 
parent were coupled with children who had non-smoking parents. Both children were then asked to pretend that 
they were grown-ups having a barbeque party. During their role-playing, the children were observed in order to 
assess their pretend smoking behaviours and to examine whether children of smoking parents were more likely 
to initiate pretend smoking. Children were tested at their schools. The sample consisted of 206 children between 
four and seven years of age (M = 5.14, SD = .87), of which 54.4% were girls. The main outcome was whether a 
child pretended to be smoking and whether the child initiated or followed the other child in this behaviour. 
Findings revealed that, during their play, 63.6% (n = 131) of the children pretended to smoke. Children of smoking 
parents were more likely to initiate pretend smoking than to follow. In conclusion, through their own smoking, 
parents appear to be able to influence the way in which their children interact with peers regarding pretend smoking. 
More specifically, children of smoking parents might instigate smoking among their peers.
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Despite the negative beliefs that young children in general explicitly express towards smoking (de Leeuw, Engels, & 
Scholte, 2010; Hahn, et al., 2000; Porcellato, et al., 2005; Porcellato, et al., 1999), evidence is accumulating that even at a very 
young age, children also develop ideas and expectations about how cigarettes fit into adult life (Dalton, et al., 2005; de Leeuw, 
et al., 2010; Dinh, et al., 1995; Freeman, et al., 2005; Glynn, 1993). To gain insight into these attitudes, rather than directly asking 
what children think of smoking, indirect measures have to be used (de Leeuw, et al., 2010; Freeman, et al., 2005; Porcellato, et al., 
1999). Some studies using indirect measures have not only acknowledged the idea that positive attitudes towards smoking 
appear to be formed already early in life, but have also revealed that this process is set into motion by having smoking parents 
(Dalton, et al., 2005; de Leeuw, et al., 2010). In one such study (Dalton, et al., 2005), two- to six-year-old children were invited 
to shop for groceries in a miniature store and subseguently act out an evening with friends. Findings revealed that children 
of smoking parents were more likely to "buy" and play with cigarettes than children of non-smoking parents. In another study, 
four- to eight-year-olds were asked to pretend that they were grown-ups having dinner (de Leeuw, et al., 2010). Results 
demonstrated that children were more likely to pretend to smoke when they reported having at least one smoking parent 
compared to children of non-smoking parents. Findings from both studies indicate that children learn that smoking is a 
normative behaviour in certain situations by observing their parents smoking (Bandura, 1977).
In the present study, we extended these studies by taking peers into account. An abundant number of studies have 
demonstrated that individuals who are friends with smokers are more likely to smoke than those with non-smokers as friends. 
In her review, Kobus (Kobus, 2003) concluded that - despite the overwhelming empirical evidence supporting the assumption 
of peer influence - many guestions remain unanswered about how peers exactly contribute to smoking. For instance, the 
mechanisms of peer influence appear to be more covert and subtle than commonly thought. Instead of feeling pressured to 
smoke, decisions regarding smoking tend to reflect choices about fitting in, social approval, popularity, and autonomy. How 
these processes exactly work, particularly during the early phases of smoking uptake, remains unknown. Nevertheless, the 
idea that peers play a substantial role in smoking uptake is also evident from the fact that ones first puffs of a cigarette are 
often taken in the presence of peers (Kobus, 2003; Milton, Woods, Dugdill, Porcellato, & Springett, 2008).
Parental smoking might constitute an important factor in peer processes involved in initial experiences with smoking 
(Avenevoli & Merikangas, 2003; Mayhew, et al., 2000). Research has revealed that individuals often steal their first cigarettes 
from parents or received them from friends who themselves mostly took the cigarettes from their parents (Clark, et al., 
1999; DiFranza & Coleman, 2001; Doubeni, Li, Fouayzi, & DiFranza, 2009; Milton, et al., 2008; Rainio & Rimpela, 2009). 
Conseguently, it is plausible that children of smoking parents are a catalyst for smoking uptake among their peers, 
especially as they appear to start smoking on average one year earlier than their peers (DiFranza & Coleman, 2001). Based 
on these findings, one might argue that, among a group of peers, the children of smoking parents are more likely to 
introduce smoking as they are at a higher risk for smoking due to their more positive norms about smoking as a result of 
having observed their parents smoking (Avenevoli & Merikangas, 2003; Mayhew, et al., 2000). In the present study, this 
assumption was tested by coupling children of smoking parents with children of non-smoking parents and inviting them 
for pretend play. Conseguently, we were able to observe whether the children of smoking parents were more likely to 
initiate pretend smoking than the children of non-smoking parents.
In addition to creating a play setting with a peer, in this study, children were invited to play in a less girlish setting. 
Instead of doing groceries or making dinner in a kitchen (Dalton, et al., 2005; de Leeuw, et al., 2010), we asked children to 
pretend that they were grown-ups having a barbeque party. Children who reported having at least one smoking parent 
played with a child who had non-smoking parents. Children's reports were used to assess parental smoking, as these were 
found to be predictive of children's pretend smoking whereas parental reports were not (Dalton, et al., 2005; de Leeuw, et 
al., 2010). Moreover, a recent review revealed that underreporting of smoking is especially prevalent in populations in 
which smoking is seen as particularly undesirable (Gorber, et al., 2009). Along with the public perspective on exposing 
children to second-hand smoking as being detrimental, it is very likely that parents of young children underreport their 
smoking. Probably children's reports of parental smoking, therefore, better capture what behaviour children observe from 
their parents than what parents report themselves. Also, some smoking parents purposefully refrain from smoking around 
their children, to reduce their exposure to second-hand smoke and to prevent their children becoming smokers in the 
future (Holdsworth & Robinson, 2008). Hence, in the present study we focused on children's reports of parental smoking 
as this, compared to parental reports, more adequately reflect what smoking behaviours children actually observe from 
their parents. W e hypothesized that children who reported to have at least one smoking parent would be more likely to 
initiate pretend smoking during their play than children of non-smoking parents. Children of non-smoking parents were 
expected to mostly follow children with at least one smoking parent.
Methods
Sample Characteristics
This study was conducted at nine primary schools in the Netherlands. The final sample consisted of 206 children 
between four and seven years of age (M = 5.14, SD = .87), of which 54.4% were girls. The majority of the children were born 
in the Netherlands (99.5%). Of their parents, 36.4% had completed a low to intermediate level of education, while 61.7% 
were highly educated. Compared to national Dutch statistics, the present sample is characterized by an overrepresenta­
tion of higher educational levels (CBS, 2009).
Design and Procedure
After obtaining permission to participate from schools' directors, parents of the children in the first three classes (i.e., 
the nursery classes and the first grade) received a letter with a description of the study and a consent form. Seventy-seven 
percent of the parents gave active written consent. Children who were allowed to participate were tested in two sessions. 
In the first session, 329 children were interviewed individually by a research assistant. To avoid the children becoming 
aware of the main focus of the study, not all questions were related to smoking. For instance, children were asked about 
their favourite colour and food.
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The second session took place at least two weeks after the first to ensure that the children would not remember 
guestions from the interview. In the second session, children were invited to play with another child in a play corner set 
up with a party tent, garden furniture, and a barbegue (see Figure 1). All materials were appropriately sized for children. 
The garden table held a package of fake cigarettes, a non-functioning lighter, an ashtray, and an oil lamp. To prevent 
children's brand awareness from affecting their pretend smoking, the package of cigarettes was of a relatively unfamiliar 
brand - at least in the Netherlands (JPS Red). The fake cigarettes were bought in a party shop and were hardly distinguishable 
from real cigarettes. Children were asked to pretend that they were grown-ups having a barbegue party. After the 
instruction, children were given a shopping crate with a large number of barbegue- and food-related toys and were told 
that all the shopping was already done. All materials in the corner and the shopping crate were placed in the same place 
for all dyads. The play sessions, which were videotaped, were observed and coded by a trained research assistant. Dyads 
were formed on the basis of child-reported parental smoking: Children who indicated during the interview to have at least 
one smoking parent were coupled with a child who reported to have no smoking parents. Children were also matched 
according to sex and age. No other criteria were used to match the dyads. This resulted in 62.6% of the children who 
participated in the first session participating in the second session.
After observing the children, research assistants 
phoned the parents to ask them guestions regarding 
demographical background. The telephone survey 
lasted for approximately five minutes. Questions were 
mostly answered by mothers (74.8%). The data 
collection took place between Septem ber 2009 and 
March 2010. The study was approved by the ethical 
comm ittee of the Faculty of Social Sciences, Radboud 
University Nijmegen.
Measures
Child's pre tend smoking. Children were coded as 
pretend smokers when they took at least one "puff." 
Children who just inspected what was inside the 
cigarette box were not classified as "smokers" (de 
Leeuw, et al., 2010). W hen both children pretended to 
be smoking, the child who was the first to do so was 
coded as an initiator while the other child was coded 
as a follower. Twenty percent of the children were 
observed by two raters to test the inter-rater reliability 
for both variables. This reliability indicated perfect
F ig u re  1 Play corner with the party tent, garden furniture, 
and the barbegue in child sizes.
agreem ent between the raters for pretend smoking (k  = 1.00) (de Leeuw, et a I., 2010) and for initiative taking (k  = 1.00).
Perceived pa ren ta l smoking. Children were asked whether their parents smoked using a question for both the father and 
the mother separately (i.e., Does dad smoke?"; "Does mum smoke?") (de Leeuw, et al., 2010). Response options were "yes" 
or "no." Based on these answers, the group of children was dichotomized into a group with non-smoking parents and a 
group with one or two smoking parent(s).
Strategy of Analyses
Descriptive analyses were conducted to establish the prevalence of children who pretended to smoke during their 
play. Chi-square and f-tests were performed to test whether children who pretended to smoke and those who did not 
differed according to sex, age, and parental educational level. A chi-square test was also used to assess whether perceived 
parental smoking was related to pretend smoking. Finally, we examined whether children of smoking parents were more 
likely to initiate rather than follow pretend smoking compared to children of non-smoking parents by executing a 
non-parametric chi-square test.
Results
Descriptive Statistics
Descriptive statistics for child and parent characteristics are presented in Table 1. Findings demonstrated that, of the 
206 children who participated in the play session, 63.6% (n = 131) pretended to smoke. Chi-square tests (using Yates 
Continuity Correction) indicated significant differences in sex between children who pretended to smoke and those who 
did not (x2 [d f  =  1, N =  206] = 8.83, p  < .01, phi = -.21): Boys were more likely to pretend to smoke than girls. Marginal 
differences were found in parental education level (x2 [d f =  1, n = 202] = 3.83, p =  .05, phi = -.14), demonstrating that 
children of parents with low and intermediate educational levels were more likely to pretend to smoke during play than 
children of parents with high educational levels. No significant association between age and pretend smoking was found 
(f [d f = 204, N = 206] = -.43, p  = .67).
Perceived Parental Smoking and Pretend Smoking
Children of smoking parents did not display significantly more pretend smoking during their play than children of 
non-smoking parents (x2 [d f =  1, N =  206] = .02, p  =  .86, phi = -.01). At the dyadic level, it appeared that in most cases either 
both children pretended to smoke (59.2%, n = 61) or both did not (32%, n = 33). Thus, in only a minority of dyads did one 
child pretend to smoke (8.7%, n = 9). The relationship between perceived parental smoking and pretend smoking was 
further analyzed by conducting a non-parametric chi-square test, which revealed that perceived parental smoking was 
significantly related to initiative taking (x2 [d f=  1, n = 61] = 5.92, p  < .05), indicating that children with at least one smoking 
parent were more likely to start pretend smoking (65.6%) than to follow (34.4%).
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Table 1 Descriptive Statistics for Child and Parent Characteristics by Pretend Smoking.
Characteristic Total
(N= 206)
Pretend smoking
(n = 131)
No pretend smoking
(n = 75)
Prevalence 
Child's sex
& 46% 53% 32%
? 54% 47% 68%
Parental educational level
Low and intermediate 36% 41% 28%
High 62% 57% 71%
Perceived parental smoking
Smoking fathers 40% 41% 40%
Smoking mothers 24% 23% 25%
One or both parents smoke 50% 50% 50%
Mean (Standard Deviation)
Child's age 5.14 (.87) 5.16 (.86) 5.11 (.89)
Discussion
In the present study, we tested whether perceived parental smoking was related to pretend smoking in young children. 
Children of smoking and non-smoking parents were invited to act out a barbeque party as grown-ups. Findings revealed 
that, during the play period, a large number (63.6%) of the children pretended to smoke. Moreover, in the majority of dyads 
(91.2%), both children expressed the same behaviour. W hen both children pretended to smoke, children who indicated to 
have smoking parents were more likely to take the initiative (65.6%). In other words, children of smoking parents appeared 
to be the initiator for "lighting up a cigarette" while children of non-smoking parents were more likely to be the followers. 
Both of these parental and peer influences could be explained by the Social Learning Theory, which proposes that 
individuals learn through observation (Bandura, 1977). First, by observing their smoking parents, children learn that 
smoking is a normative behaviour in certain situations. They may also develop cognitive scripts of adult life in which 
smoking is incorporated (Dalton, et al., 2005; de Leeuw, et al., 2010). Second, children appear to adopt smoking behaviours 
of their peers (Kobus, 2003). Our findings add to this knowledge that parents through their own smoking can increase 
vulnerability to smoking not only in their own children (Avenevoli & Merikangas, 2003; Mayhew, et al., 2000), but also 
probably indirectly in their children's friends.
Notwithstanding the large number of studies that already supported the applicability of the Social Learning Theory in 
explaining similarities in smoking status among peers (Kobus, 2003), the current study elaborates upon this knowledge by
demonstrating that these processes of modelling appear to be already visible among peers of a relatively young age. Next 
to social processes, cognitive processes play an important role when explaining smoking uptake in light of the Social 
Learning Theory. Several reasons for smoking uptake among youth have already been identified, such as gaining social 
status and popularity (Kobus, 2003). In the present study, children were matched according to sex and age, although one 
might think of other constellations of play couples to gain insight into whether social status is related to whether or not a 
peer will follow the other peer. Peer influences might be explained not only by passive processes as smoking children 
model smoking to their peers, but children might also actively involve their peers in (pretend) smoking (Kobus, 2003). 
Based on expressions that children made during their play, one might expect that active processes of socialisation are 
applicable as children of smoking parents sometimes used subtle forms of peer pressure to persuade the child of 
non-smoking parents to "smoke." On the other hand, children of non-smoking parents seemed to actively discourage 
smoking as well. Although observational data are difficult to quantify, we present a selection of quotes from the children 
during their play in Table 2 not only because these expressions are illustrative of the findings, but also because they might 
be helpful for future research.
A next step for future research might be to conduct an experiment in a 2 x 2 factorial design by creating dyads based 
on parental smoking of both the children. Such a study design would strengthen the possibility of a causal interpretation 
of the observed results from the current study. As parents may be able to influence the way in which their children interact 
with peers through their own smoking, another step would be to disentangle which role parenting plays in processes of 
peer influences. This seems important given that evidence increasingly indicates that smoking-specific parenting plays a 
substantial role in explaining smoking uptake. For instance, parents could communicate the disadvantages of smoking to 
their children or establish a full household smoking ban. Both strategies have been promising in keeping children from 
smoking (Henriksen & Jackson, 1998; Jackson & Henriksen, 1997). Thus far, little is known about whether and how smoking- 
specific parenting could be effective in preventing children from smoking, especially when children have smoking friends. 
Perhaps parents can help their children become resistant to peer influences through their parenting. It might even be that 
children of these parents actively discourage their peers from smoking (Kobus, 2003). All in all, it seems warranted that 
research starts to zoom in on underlying mechanisms of peer influence in early phases of smoking initiation and exactly 
how parents relate to this. Next to that, future research should disentangle what exactly constitutes of smoking modelling. 
Children are considered to learn from many models and their final behaviour is a combination of what they have learned 
observationally from various sources (Bandura, 1986). Therefore, the question is what it is that smoking parents exactly do, 
that make their children to choose them as a model. For instance, it would be interesting to detect possible differential 
influences of fathers' versus mothers' smoking on boys versus girls.
In interpreting the findings of the current study, it is crucial to remember that the children in this study did not engage 
in real smoking. Therefore, it is challenging to generalize these results to true smoking behaviours. However, it is promising 
that recent research has demonstrated that adolescents' positive implicit attitudes predicted their smoking initiation 
prospectively above and beyond the effects of explicit attitudes (Sherman, et al., 2009). Rather than directly asking what 
children think of smoking, we used pretend play as an indirect measure to assess their ideas and expectations about
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Table 2 Quotes from Children during the Play Session.
In itiative-taking in p retend ing to smoke or not
For smoking
A 4-year-old boy with smoking parents twice asked, "Shall we smoke a cigarette?" A boy of the same age with non-smoking parents refused 
both times by saying, "No, I'm barbecuing." A few minutes later the boy with smoking parents said, "I am going to smoke a cigarette." 
The boy with non-smoking parents responded, "I'm not." The boy with smoking parents replied, "Yes, you have not smoked for the whole 
day." When the boy with non-smoking parents said, "Are we going to smoke a cigarette?" the boy with smoking parents replied, 
"One cigarette for you and one for me, like people are used to doing." Both children then pretended to smoke.
A 4-year-old girl with smoking parents asked three times, "Do you want a cigarette?" A girl of the same age with non-smoking parents 
refused all three times, saying "No." A few minutes later, the girl with smoking parents asked, "Do you want a cigarette? Then you 
may put the cigarette in here," and she pointed to the ashtray. The girl with non-smoking parents said, "OK." The girl with smoking 
parents gave her a cigarette, and both children pretended to smoke.
For not smoking
When a 5-year-old girl with smoking parents opened the pack of cigarettes, she said: "Look, there are cigarettes in here." A 6-year-old girl 
with non-smoking parents responded, "We do not need cigarettes" and put them away. None of the children pretended to smoke.
A 5-year-old boy with smoking parents offered a 4-year-old child of non-smoking parents a cigarette: "Do you want a cigarette?" The second 
boy replied, "No, now we're done with the cigarettes," and he put the package away. None of the children pretended to smoke.
Dem onstrating deta iled  know ledge o f smoking behaviour
A 6-year-old girl with smoking parents and a girl of the same age with non-smoking parents both pretended to smoke. The girl with 
smoking parents demonstrated to the other girl how to light up a cigarette. She explained, "You have to light up the white side 
instead of the yellow side." After that she said: "You must hold it like this" and held the cigarette between two fingers.
As both children pretended to smoke, a 6-year-old boy of non-smoking parents asked, "On which side of the cigarette you must puff?" 
A boy of the same age with smoking parents replied, "You must put the cigarette in the mouth at the side of filter instead of the 
other way around." He also demonstrated this to the child with non-smoking parents.
A 4- year-old girl with non-smoking parents was given a cigarette by a girl of the same age with smoking parents. The girl with smoking 
parents first pretended to light up a cigarette, and then put the cigarette in the mouth of the other girl. After that, she demonstrated 
how to smoke, saying, "You put the cigarette in your mouth and then you blow the smoke out of your mouth like this."
Awareness of social des irab ility
When a 5-year-old boy saw that he was being observed as he pretended to smoke, he said, "You are not allowed to see it."
When both children were sitting at the table, a 6-year-old girl with smoking parents said, "Everyone must hide their cigarettes." She then 
put her own cigarette under the table.
A 5-year-old girl with smoking parents started smoking when the other girl of the same age went to the toilet.
Contrad icto ry messages
A 7-year-old girl with non-smoking parents pointed to the cigarettes and said, "Look, yucky." Later, she pretended to smoke.
When a 6-year-old boy with smoking parents pretended to smoke, the other boy of the same age with non-smoking parents reacted, 
"That's disgusting." A few minutes later this boy also pretended to smoke.
smoking (de Leeuw, et al., 2010; Freeman, et al., 2005; Porcellato, et al., 1999). As such, it can be expected that this play 
measure is predictive of actual behaviour as well. Nevertheless, it is essential to use prospective designs to test whether 
pretend smoking is related to actual future smoking behaviours. Finally, we would like to emphasize that in this study 
parental smoking was measured with children's reports only, which probably does not completely reflect actual parental 
smoking. Although it might be that children's reports better capture what their children perceive from their parents than 
parental reports, it is necessary to replicate this study and also include biochemically measures. For instance, it would be 
interesting to measure hair cotinine concentrations in the children (Nelson, 2002), and compare these measures with the 
given answers by the children and the parents.
Despite the need for additional research, the present study might contribute to successful and effective smoking 
prevention. By now, a considerable number of school-based programs targeting adolescents have been developed and 
executed, but with relatively little long-term success in preventing smoking (Cuijpers, 2002; Tobler et al., 2000; Wiehe, et 
al., 2005). Perhaps focusing on adolescents is inadequate as ideas about smoking may be formed already in early childhood 
(Dalton, et al., 2005; Dinh, et al., 1995; Freeman, et al., 2005; Porcellato, et al., 1999). Moreover, as parents seem to affect not 
only their own children's ideas about smoking, but also indirectly those of their children's peers, it might be worthwhile to 
focus on both children and their parents. Nowadays, programs targeting smoking parents who have young children focus 
primarily on reducing children's exposure to second-hand smoke (Johansson, et al., 2003). The findings of the present 
study suggest that we should go one step further. That is, parents should not model smoking behaviour in any way. 
Consequently, they should not smoke when there is even the slightest chance that children may observe them. Instead of 
smoking outdoors or by the kitchen fan, parents with young children should be supported to stop smoking completely.
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The aim of the current thesis was to provide a better understanding on the role of parents in relation to smoking 
uptake in their children. In this final chapter, the most prominent findings of this thesis will be summarized and discussed, 
elaborating all findings from an overarching perspective. Based on this discussion, we propose a framework on parenting 
in explaining smoking uptake. Subsequently, we will close by providing implications for future research and prevention.
Summary of the main findings
Part I -  Parental smoking, smoking-specific parenting, and smoking uptake
Chapters
Parents who talked about smoking in a constructive and respectful manner were more likely to have 2, 3,4
non-smoking children. However, parents who talked often about smoking-related issues and increased these 
discussions overtime were more likely to have smoking children.
No person-environment interactions were found in explaining smoking development in adolescents overtime. 3
Nevertheless, significant main effects indicated that increases in smoking were associated with higher levels of 
extraversión, lower levels of emotional stability, and less effective parental smoking-specific communication.
Both quality and frequency of parental smoking-specific communication were related to adolescents' selective 
affiliation with (non-) smoking friends, suggesting that parents via effective communication about smoking, 4
can prevent their children from selecting a smoking best friend.
No direct associations were found between anticipated parental reactions and smoking onset. However, 
a significant interaction effect was found between parental smoking and disclosing disappointment, 5
indicating that adolescents of non-smoking parents, who expected their parents to react with annoyance and 
disappointment, were less at risk for smoking onset. None of the anticipated parental reactions were directly or 
indirectly significantly related to smoking progression.
Adolescents were at a higher risk for smoking onset directly, when they demonstrated high levels of sensation 
seeking, and indirectly through their parents becoming more permissive of them watching R-rated movies. 6
Parental R-rated movie restrictions were found to lower the risk of smoking onset directly and indirectly by 
changing their child's sensation seeking behaviours.
Of all smoking models, only having smoking friends was related to a faster development of nicotine
dependence among adolescents who were smoking currently. 7
Part II -  The predictive value and formation of smoking attitudes
■ Explicit smoking attitudes did not predict smoking behaviour consistently over time. Conversely, past smoking 8 
affected future attitudes moderately, implying that smoking behaviour predominantly shapes smoking
attitudes, rather than vice versa.
■ Young children, who reported having smoking parents, were more likely to "light up" a fake cigarette when 9 
role-playing as adults than children who reported having non-smoking parents.
■ Young children of smoking parents appeared to involve children of non-smoking parents in pretend smoking, 10 
indicating that children of smoking parents might be the instigators of smoking among their peers.
Reflection on the main findings
Most of the chapters in Part I of this thesis were devoted to the role of smoking-specific parenting in explaining 
smoking uptake in adolescents. The question here is what the findings actually added to the existing knowledge 
concerning parenting and, more importantly, whether parents are in fact able to affect their children's smoking behaviour 
through smoking-specific parenting strategies. In the following section, we first present a summary of the findings per 
smoking-specific parenting strategy by which we refer to previous and recently published research. After that, the indirect 
influences of smoking-specific parenting will be discussed, followed by a general reflection on parenting in relation to 
smoking uptake. Finally, we summarize the findings concerning the role of parental smoking on smoking uptake and then 
move on to the findings of Part II.
The impact of smoking-specific parenting on smoking uptake
Sm oking-specific com m unica tion . Findings from the Chapters 2, 3, and 4 suggest that effective smoking-specific 
communication is a promising strategy for parents to keep their children from smoking. In line with previous studies from 
the same data set, these findings indicate that, when parents communicated about smoking in a constructive and 
respectful manner, they were more likely to have non-smoking children (Harakeh, et al., 2005; Otten, Harakeh, et al., 2007). 
In contrast, parents who raised the topic of smoking repeatedly were more likely to have smoking children (Andrews, et 
al., 1993; Ennett, et al., 2001). Finally, findings from Chapter 3 extend previous work in showing that the impact of smoking- 
specific parenting is independent of adolescent personality. In other words, despite their children's possible susceptibility 
for smoking, parents are found to be able to prevent escalation of smoking in their children by talking about smoking in a 
respectful and constructive manner and by not continually repeating their non-smoking messages.
Sm oking-specific house rules. Findings from Chapter 2 demonstrated that neither the extent to which smoking-specific 
house rules were initially imposed nor the extent to which parents loosen or tighten the reins over time were consistently 
related to smoking in adolescents. Recently, a review has been conducted in which the associations between home 
smoking restrictions and youth smoking have been examined (Emory, Saquib, Gilpin, & Pierce, 2010). In contrast to our 
findings, findings from that study indicated that home policies may actually influence youth smoking. However, it appears 
to be important whether these restrictions are partial or complete. Partial home smoking restrictions can include allowing 
smoking only in certain areas of the house, or on special occasions. Further, the rules may not apply to guests. In a 
completely smoke-free home, smoking is not allowed inside by anyone under any circumstances. A smoke-free home 
appeared to be more effective in terms of decreasing the odds for adolescent smoking than did partial smoking restrictions, 
which might explain why findings from the current thesis did not point towards a preventive effect of smoking-specific 
house rules. Specifically, our scale included rules by which exceptions could be made for certain individuals; for example, 
children are prohibited from smoking whereas adults are allowed to smoke. Emory and colleagues (2010) also demonstrated 
that imposing a smoke-free home policy when youth are already experimenting with cigarettes may not be as powerful 
as having such a policy in place throughout childhood. Moreover, the effectiveness of a complete ban on smoking was
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stronger in homes w ithout adult smokers. Finally, findings from their study revealed that home smoking restrictions were 
a useful smoking-specific parenting strategy after accounting for other smoking-specific parenting strategies. This 
suggests that a full smoking ban might be beneficial in keeping children from smoking on top of the impact of, for 
instance, effective smoking-specific communication. In sum, introducing a full ban on smoking in the home (for everyone 
and everywhere) might a fruitful strategy for parents, especially for those who do not smoke themselves, to keep their 
children from smoking. Although the findings on the effectiveness of a complete household smoking ban are promising, 
it is important to note that further research, focusing on home restrictions, is warranted since only two studies, to date, 
have examined the impact these restrictions using longitudinal data (Albers, et al., 2008; Emory, et al., 2010; Klein, Forster, 
Erickson, Lytle, & Schillo, 2009).
Reactions to smoking. Since previous findings on the effectiveness of anticipated reactions of parents on children's 
involvement in smoking were scarce and sometimes conflicting (Chassin, et al., 2005; Chassin, et al., 1998; den Exter 
Blokland, et al., 2006; Distefan, et al., 1998; Henriksen & Jackson, 1998; Jackson, 1997; Jackson & Henriksen, 1997; Luthar & 
Goldstein, 2008; Ma, et al., 2003; Sargent & Dalton, 2001), we conducted an in-depth study addressing how exactly different 
styles of anticipated reactions by parents were related to smoking onset and progression in adolescents. Findings from 
this study are presented in Chapter 5 and indicated no direct association between anticipated reactions at baseline and 
smoking onset. However, a significant interaction effect was found between parental smoking and anticipated parental 
disappointment, which indicates that adolescents of non-smoking parents, who expected their parents to react with 
annoyance and disappointment, were less at risk for initiating smoking than adolescents from smoking parents who 
expected similar reactions. None of the anticipated parental reactions were significantly related, directly or indirectly, to 
smoking progression. In sum, findings from this study indicate that anticipated parental reactions to smoking are not very 
powerful in keeping adolescents from taking up smoking .7
N on-sm oking agreement. In contrast to previous studies (Harakeh, et al., 2005; Huver, Engels, et al., 2007b), findings from 
the current thesis revealed significant relationships between having a non-smoking agreem ent and smoking. More 
specifically, as discussed in Chapter 2, having a non-smoking agreement was found to be related to lower odds of being a 
regular smoker. Although this might sound promising, our findings also indicated that, compared to non-smoking 
adolescents, children who had experimented with smoking were more likely to have a non-smoking agreem ent with their 
parents. This could be explained by adolescents reacting to the agreem ent by starting to smoke. Perhaps smoking was 
triggered by their parents who, although not deliberately, created an image of smoking as a tempting forbidden fruit by 
establishing a non-smoking agreem ent (Vingilis & Degenova, 1984). The question remains why having a non-smoking 
agreem ent was found to be related to lower risks for regular smoking. Perhaps this could be explained by parents 
establishing the agreement after finding out that children already tried smoking in an effort to prevent escalation. In sum,
7 One might argue that encouraging non-smoking parents to display annoyance and disappointment when finding out about their children's 
smoking might be effective in preventing smoking. However, we think there may be a chance that parents who, rather than only disclosing their feelings 
ofannoyance and disappointment, exceed into light manipulation techniques orguilt induction and this might have detrimental consequences instead 
of a protective influence. Fora more detailed discussion ofthis idea, see Chapter5,
findings from this thesis did not provide a clear picture of the effectiveness of a non-smoking agreement. Due to the 
ambiguity in the findings, this smoking-specific parenting strategy should not be regarded as an effective means to keep 
offspring from smoking.
Parental indirect influences through socialisation sources from outside the family
The role of parents in explaining smoking uptake in their offspring should not be underestimated since findings from 
this thesis indicate that parents are not only able to affect their children's smoking behaviour directly, but also indirectly. 
These indirect influences are explained in the following paragraphs.
Parental influences on peers. Not only from the findings from the present thesis, but also from an overwhelm ing number 
of previous studies, it is clear that having smoking friends is related to higher risks for smoking involvement (Avenevoli & 
Merikangas, 2003; Conrad, et al., 1992; Kobus, 2003; Mayhew, et al., 2000). Therefore, we examined whether parents, via 
effective communication about smoking could prevent their children from affiliating with smoking friends. Findings from 
this study are presented in Chapter 4 and are the first to reveal that effective parental smoking-specific communication is, 
indeed, related to a lower risk of affiliating with smoking friends in adolescents. In other words, by effective smoking-spe- 
cific communication, parents could prevent their children from taking up smoking directly, but also indirectly by reducing 
the odds that their children will be exposed to smoking by friends. A recent review on the impact of peers on smoking 
underscores the current findings as it demonstrated that positive parenting could prevent adolescents from forming 
friendships with smoking peers (Simons-Morton & Farhat, 2010). That parents appear able to indirectly affect their children's 
smoking by influencing the peers their children affiliate with is an encouraging message for parents and asks for additional 
research. The question is exactly what (else) parents can do to affect their children's friends and, indirectly, their own 
children's smoking.
Parental influences on media. Findings from this thesis indicate that parents are also able to exert influence on another 
important socialisation source for adolescents, namely that from the media and movies in particular (CBS, 2003; Rideout, 
et al., 2005). Since watching popular movies includes a higher risk of exposure to smoking behaviour (Everett, et al., 1998; 
Glantz, et al., 2004; Gunasekera, et al., 2005; Mekemson, et al., 2004), especially when watching R-rated movies (Dalton, 
Tickle, et al., 2002; Everett, et al., 1998; Mekemson, et al., 2004; D. F. Roberts, et al., 1999; Worth, et al., 2006), we devoted 
Chapter 6 to parental R-rated movie restrictions in relation to smoking onset. Findings demonstrated that young 
adolescents who reported parental R-rated movie restrictions were at lower risk for trying smoking. This implies that by 
prohibiting their children from watching these movies parents reduce the likelihood of smoking being modelled by actors 
and actresses and, with that, indirectly decrease the odds of their children becoming smokers (Dalton, et al., 2006; Dalton, 
Ahrens, et al., 2002; Hanewinkel, e ta  I., 2008; Sargent, et al., 2004; Sargent, et al., 2003; Thompson & Gunther, 2007). Moreover, 
findings from this study revealed that only a minority (32%) of adolescents reported full R-rated movie restrictions, which 
indicates that not many parents are aware of the impact that smoking behaviours depicted in movies may have on their 
children. However, parental R-rated movie restrictions have been shown to decrease the odds of smoking, independently 
of other parenting factors, which implies that movie access management is a unique aspect of parenting (Sargent, Dalton,
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Heatherton, & Beach, 2003). Therefore, parental R-rated movie restrictions, along with other concrete media parenting 
practices, such as movie monitoring and co-viewing, are worth additional research, as insight from these studies is 
probably of high value for successful smoking prevention.
Parental indirect influences through their children’s characteristics
Findings presented in Chapter 6 also revealed that the indirect role of parents on smoking uptake in their children 
appears not only go through socialisation sources from outside the family. Parents seem to be able to slightly change their 
children's characteristics as well. More specifically, parental R-rated movie restrictions were found to lower the risk of 
smoking onset directly, but also indirectly by preventing their children from developing higher levels of sensation seeking. 
Subsequently, through lower levels of sensation seeking, these children are at a lower risk for smoking (Zuckerman, 2007). 
It is important to note that general parental control was taken into account in our study, which implies that parental 
R-rated movie restrictions were not just a reflection of parental general tendencies to set and enforce limits. Although the 
effect sizes were small, findings from this study imply that parents are able to modify their children's behavioural tendencies 
through their parenting, and thereby, indirectly influence their children's subsequent behaviour.8 This perspective on 
parenting has received less attention until so far. However, findings from this thesis, along with previous findings, might 
provide a way to propose a role for parents in the developm ent of personality, for instance, concerning the more general 
Big Five personality dimensions. Despite its genetic origins (Bouchard & McGue, 2003), personality appears to be not fully 
stable through life span. Research has indicated that change occurs in all five traits during adulthood and that this change 
could be explained by a maturation effect, as well as by specific life experiences (Akse, Hale, Engels, Raaijmakers, & Meeus, 
2007; B. W. Roberts & Mroczek, 2008; Srivastava, John, Gosling, & Potter, 2003). Changes in personality also occur during 
adolescence, which likely reflects a growth towards greater maturity (McCrae et a I., 2002; B. W. Roberts, Caspi, & Moffitt, 
2001). Perhaps these changes or growth in personality could be, in part, the result of parental actions.
Parenting and smoking-uptake from an overarching perspective
Although not all findings clearly point towards a preventive effect of parenting on smoking uptake, it appears that 
parents actually can make a difference in keeping their children from smoking using some of the examined strategies. It is 
important to note that when a preventive effect of a parenting strategy was found, this often also appeared to have a 
long-term influence. For instance, findings presented in Chapter 6 revealed that parenting affected smoking onset not 
only at the next follow-up measurement wave, but also at the subsequent one, which might indicate that parenting has 
beneficial consequences in the long term. This suggests that the quality of parenting, early in life, functions as a basis for 
children's behaviour later in life.
8 Findings from the current thesis also support the idea that children affect their own parenting (Bell, 1968; Lytton, 1990; Scarr & McCartney, 1983; 
Stice & Barrera, 1995), and with that, indirectly affect their future behaviours. It is important to note, that we, of course, do acknowledge the bi-directional 
nature of influences between parents and their children. However, we aimed to highlight the impact from parents on t hei r c hi Id re n's characteristics here 
since this vision on parenting has received less attention so far.
The question is, nevertheless, why some of the smoking-specific parenting strategies were found to be protective, 
while others were not or were even found to have a counterproductive impact in keeping adolescents from smoking. 
A possible angle of incidence in explaining this is to connect parenting to the Self-Determination Theory (Soenens & 
Vansteenkiste, 2010). The Self-Determination Theory is a social theory that uses the concept of innate, universal, 
psychological needs to understand human motivation (Deci & Ryan, 1985, 2000, 2002). According to this theory, all human 
beings have the fundamental needs to feel related, competent, and autonomous in order to develop and function 
optimally. The Self-Determination theory highlights the role of the social context that can either facilitate or forestall 
children's intrinsic motivation and internalisation of values and behaviours of their social environment. In case of successful 
socialisation by their parents, children internalised their values and prohibitions into a coherent sense of self. In other 
words, children did not have just swallowed or literally taken in values and regulations from their parents but they have 
fully endorsed them such that they experience them as their own (Grolnick, Deci, & Ryan, 1997; Joussemet, Landry, & 
Koestner, 2008). According to the Self-Determination Theory, it is highly important how parents enhance this process of 
internalisation in their children. Research revealed that a communication style with an autonomy-supportive stance, in 
which parents attempt to take their children's perspectives and support their initiations, is favourable. In contrast, a style 
that directly challenges and criticizes children, and is characterized by parents simply giving their opinions (which could 
be described as "lecturing" or "preaching") is not found to be beneficial in the process of internalisation (Grolnick, et al., 
1997; Joussemet, et al., 2008). By relating smoking-specific parenting to the framework of the Self-Determination Theory, 
some of the existing ambiguities and controversies in the current knowledge on smoking-specific parenting might be 
reconsidered.
Based on the findings from the present thesis, we aimed to provide a way to relate the Self-Determination Theory to 
smoking-specific parenting. First, findings presented in Chapters 2, 3, and 4 demonstrated that the quality of smoking- 
specific communication was related to lower risks for smoking (Harakeh, et al., 2005; Otten, Harakeh, et al., 2007), while the 
frequency of communicating was related to a higher likelihood of smoking (den Exter Blokland, et al., 2006; Ennett, et al., 
2001; Jackson & Henriksen, 1997). In light of the Self-Determination Theory, these findings could be explained by the 
quality of smoking-specific communication meeting the requirements for successful internalisation of parental norms. 
Children, who are treated respectfully and are approached in a constructive manner by their parents, are probably more 
likely to adopt smoking-related ideas and values from their parents. However, when parents raise the topic smoking 
repeatedly, this may undermine their children's autonom y and psychological freedom, resulting in these children being 
less willing to take over the values from their parents. These children might become frustrated by their parents not meeting 
their need for autonomy, which can result in less motivation to be a non-smoker. Second, findings presented in Chapter 5 
indicated that anticipated reactions to smoking are not very fruitful in preventing smoking uptake in youth. Although 
these findings could be explained by a variety of reasons, it is likely to assume that parental reactions are indeed not the 
most optimal way for parents to withhold their children from smoking since their children do not becom e internally 
motivated to be a non-smoker by these reactions. In contrast, children are assumed just to do what their parents wish for. 
Finally, findings presented in Chapter 2 revealed that the establishment of a non-smoking agreem ent is not a convincingly
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successful strategy for parents to withhold their children from smoking. W ith this strategy, parents also simply try to make 
their children do what they prefer them to do, w ithout providing them with a sense of autonom y and advancing the 
process of internalisation.
In addition, children do not actually learn any specific lesson from just anticipating their parents' demands to be a 
non-smoker. One might expect that it is more fruitful when parents support their children in how exactly to be a 
non-smoker, for instance, by teaching them how to deal with peer smoking. In conclusion, with some of the smoking-spe- 
cific parenting strategies, parents might support their children in internalising their values as their own, while others 
strategies fail in promoting this process. Probably, parents should predominantly apply strategies that foster the process 
of internalisation of their non-smoking values in successfully keeping their children from smoking. Next to that, they 
should assist their children in how exactly they could act from their "own" conviction instead of inserting strategies 
focusing at external motivations such as rewards or punishments.
Parental smoking and smoking uptake
Findings from the current thesis also emphasize the important role of parental smoking in explaining smoking uptake. 
Next to direct associations between parental smoking and smoking in their children (Avenevoli & Merikangas, 2003; 
Conrad, et al., 1992; Darling & Cumsille, 2003; Mayhew, et a I., 2000), the findings clearly point to an indirect effect from 
parental smoking, namely through less effective smoking-specific parenting (Chassin, et al., 2002; Chassin, et al., 1998; 
Clark, et al., 1999; Engels & Willemsen, 2004; Harakeh, et al., 2005; Henriksen & Jackson, 1998; Nolte, et al., 1983). Finally, 
findings from this thesis provide additional evidence that children already develop certain ideas about smoking at a very 
young age when their parents smoke. These findings will be discussed in the following paragraph.
Don’t give me that attitude!
In Part II of this thesis, we aimed to shed more light on how smoking attitudes are shaped by parents and how these 
attitudes are related to actual behaviours of children and adolescents. In Chapter 8, we first disentangled how explicit 
smoking attitudes and behaviour were related to each in order to establish the actual predictive value of explicit smoking 
attitudes on subsequent behaviour. Preliminary analyses demonstrated that smoking attitudes and behaviour were 
strongly correlated and the magnitudes of these associations increased over time. In light of well-known theoretical 
models on health behaviour including the Theory of Planned Behaviour (Ajzen, 1991) and the 1-Change Model focusing on 
smoking in particular (de Vries, et al., 2003), one might expect these associations should be explained by attitudes 
predicting future smoking behaviour. Our findings revealed, however, that smoking attitudes did not predict smoking 
behaviour consistently over time. In contrast, past smoking behaviours affected future attitudes moderately; this indicates 
that adolescents who started smoking developed less negative attitudes towards smoking. Apparently, these adolescents 
adapted their attitudes to their behaviours and considered smoking a less harmful and bad habit than they did before 
they started to smoke (Festinger, 1957; Halpern, 1994; McMaster & Lee, 1991; Oakes, et al., 2004; Stacy, et al., 1994). That 
attitudes were neither consistently nor strongly predictive of future smoking initiation is not in line with previous findings
(Andrews & Duncan, 1998; Conrad, et a I., 1992; Tyas & Pederson, 1998). However, the reversed causal pathway - the 
likelihood that smoking behaviour itself may also have an impact on the developm ent of attitudes - has seldom been 
taken into account. Our study also point to the robustness of the relation between smoking attitudes and behaviour 
among adolescents as smoking was found to predominantly affect the attitudes rather than vice versa, irrespectively of 
whether parents disapprove of smoking or smoke themselves.
Since, in this study, smoking attitudes were assessed with survey questions, it is plausible that adolescents reported 
having more negative attitudes towards smoking than they actually had because their awareness of the social desirability 
for being a non-smoker. Over the past few  years scholars tried to avoid response biases and other problems related to 
self-reports by using indirect measures to assess psychological constructs as attitudes (Fazio & Olson, 2003). Using indirect 
measures to assess smoking attitudes might be fruitful in explaining smoking among adolescents, especially when it 
comes to gaining insight into the more impulsive and spontaneous processes underlying this behaviour. However, Strack 
and Deutsch (2004) stated that it is not sufficient to focus only upon impulsive or reflective processes in isolation and 
proposed a model of explaining social behaviour in which both systems are expected to interact. Perugini (2005) 
investigated the interplay between implicit and explicit attitudes in predicting health-related behaviours among young 
adults. His findings imply that implicit- and explicit smoking-attitudes indeed interact as the prediction of being a smoker 
was strongest when implicit- and explicit attitudes were in the same direction. Nevertheless, the question arises if this also 
applies for adolescents. Perhaps the relative impact of impulsive and reflective processes on behaviour among adolescents 
differ from adults, because adolescents have a tendency to react more impulsive (Chambers, et a I., 2003; Crone & van der 
Molen, 2004; Dahl & Spear, 2004; Giedd, 2008; Goldstein & Volkow, 2002; McAnarney, 2008; Spear, 2000; Steinberg, 2007, 
2008; Wulfert, et al., 2002). In combination with the findings presented in Chapter 8, it is possible to assume that among 
adolescents the impulsive system might predominantly explain smoking rather than the reflective system. A recent study 
revealed that indeed implicit attitudes prospectively predicted smoking onset among adolescents, while explicit attitudes 
did not (Sherman, et al., 2009), which highlight the relevance of measuring implicit next to explicit attitudes.
However, in light of the Self-Determination Theory, one might be cautious when drawing strong conclusions about 
the probably less important role of explicit attitudes in explaining smoking behaviour in adolescence. In this theory, inter­
nalisation is seen as a developmental process and, therefore, it is important not to focus only on whether attitudes, values, 
or behaviours are regulated internally or externally, but to also consider whether a value or regulation that has been taken 
in by the individual has been fully integrated (Grolnick, et al., 1997). In the present thesis, and in other previous studies, 
attitudes were measured w ithout taking into account whether these attitudes were fully integrated by the participants. 
Perhaps explicit attitudes captured with questionnaires are just a reflection of children's not internalised values, which 
they have experienced from external sources, such as society and parents. If these explicit attitudes are indeed not 
internalised this could also be an explanation for why they were not found to be strongly predictive of smoking.
As presented in Chapters 9 and 10, we aimed to gain more insight into the ideas that young children have of smoking 
and how parental smoking affect these ideas. The reason we decided to shift our attention from adolescents to children 
came from the growing amount of evidence indicating that examining precursors of smoking in young children promises
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to yield new and relevant insights for prevention (Dalton, et al., 2005; Dinh, et al., 1995; Freeman, et al., 2005; Glynn, 1993). As 
with adolescents, previous findings indicate that measuring smoking attitudes explicitly in children might not be sufficient 
as most young children emphasize that smoking is bad when asked their opinion about smoking (Hahn, et al., 2000; 
Porcellato, et al., 2005; Porcellato, et al., 1999). Therefore, rather than directly asking what children think of smoking, we used 
pretend smoking as an indirect measure to assess their smoking attitudes. In our opinion, pretend smoking could be an 
adequate indirect measure of smoking attitudes because during pretend play young children spontaneously symbolize 
their understanding of the social world (Bretheron, 1984). For the study described in Chapter 9, children were invited to 
pretend they were grown-ups and to individually act out having dinner. Findings from this study revealed that young 
children who indicated having at least one smoking parent were more likely to "light up" a fake cigarette during their play 
than children who reported having non-smoking parents. The children of smoking parents seemed to have incorporated 
having dinner with having a cigarette and appeared to act upon these ideas during their play. In line with the findings from 
Dalton and colleagues (2005), these findings clearly demonstrated that young children have already begun to develop 
behavioural expectations regarding cigarette use. O f course it is not clear whether such indirect expectations predict future 
use. However, these findings provided compelling evidence that the process of "smoking onset," which in general involves 
changes in attitudes and expectations about the behaviour (Mayhew, et al., 2000), already begins during childhood.
Given that findings from Chapter 9 indicated that young children have already taken the first steps on the way to 
smoking uptake by having smoking parents, we also devoted Chapter 10 to studying pretend smoking in young children. 
As we wondered what would happen when children were playing together, we invited children to play in couples. In this 
way, we hoped to gain more insight into the underlying mechanisms explaining peer influences by relating parental 
smoking to it (Avenevoli & Merikangas, 2003; Mayhew, et al., 2000). W e expected that children of smoking parents could 
be a catalyst for smoking uptake among their peers because previous findings indicated that the cigarettes first smoked 
are often taken from parents (Clark, et al., 1999; DiFranza & Coleman, 2001; Doubeni, et al., 2009; Milton, et al., 2008; Rainio 
& Rimpela, 2009) and that children of smoking parents appear to start smoking on average one year earlier than their peers 
(DiFranza & Coleman, 2001). Findings presented in Chapter 10 supported this assumption as children of smoking parents 
were found to be more likely to initiate pretend smoking rather than to follow, while these roles were reversed for children 
of non-smoking parents. These findings indicate that, by smoking themselves, parents place not only their children at risk 
for smoking uptake (Avenevoli, Merikangas, 2003; Mayhew, Flay, Mott, 2000) but also make their children possible instigators 
of smoking among their peers. In sum, parents appear to be able to influence their children's attitude formation during 
the childhood years through their own smoking.
Proposed framework on the role of parents in explaining smoking uptake
Based on the findings from the present thesis, along with knowledge obtained from previous research, we propose a 
framework on parenting in explaining smoking uptake. In this framework, which is presented in Figure 1, parental actions 
are considered to vary along with the children's development. During the early childhood years parents are expected to 
focus their attention on using other parenting strategies compared to those during the adolescent years. As mentioned in 
the general introduction (Chapter 1), the prefrontal cortex, which controls inhibitions, does not fully mature until late 
adolescence or early adulthood (Chambers, et al., 2003; Crone & van der Molen, 2004; Dahl & Spear, 2004; Giedd, 2008; 
Goldstein & Volkow, 2002; McAnarney, 2008; Spear, 2000; Steinberg, 2007, 2008; Wulfert, et al., 2002). Considering this, we
F ig u re  1 Proposed framework on developmental-varying parenting in explaining smoking uptake.
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expect that parents are the most suitable persons in supporting their children in being smoke-free until they are able to 
control their inhibitions themselves. In light of this idea, we argue that developmental-varying parenting, in this context, 
is that parents initially focus their attention on reducing exposure to smoking in their children since children are already 
developing ideas about smoking at a young age. Later, during the adolescent years, children are more likely to select their 
own environments and experiences (Scarr & McCartney, 1983), which results in the outside world becoming more relevant 
(Avenevoli & Merikangas, 2003; Darling & Cumsille, 2003; Vitaro, et al., 2004). Consequently, between infancy and 
adolescence, parents are expected to shift their attention from reducing exposure to applying strategies that can help 
their children in staying a non-smoker when they enter this world.
The Self-Determination Theory also provides a key in a developmental-varying perspective on parenting. Since one of 
the features of this theory is a continuum describing how fully a value or behaviour has been internalised (Grolnick, et al., 
1997), one might expect that, along with growing older, children become more likely to have internalised a desire to 
remain a non-smoker, at least under an environment that fosters this idea. In line with this control-to-autonomy continuum, 
parents are expected to first endorse strategies that focus on highly controlling their children's environment by keeping it 
smoke free to foster the internalisation of being smoke free as a value. Subsequently, when children advance into higher 
levels of internalising this value, parents are expected to gradually change their parenting to deploy of strategies that fit 
to their children's more advanced levels of internalisation, namely by strategies that focus on how exactly children can live 
up to their "own" goals of being a non-smoker. The role of parents is seen as an external source of help with a shift of 
attention during the years until their children have fully internalised the idea of preferring to be a non-smoker, their 
inhibitory control system is fully mature, and they are skilled enough to stay a non-smoker.
Since we highlighted the relevance of examining smoking uptake as a developmental process in the general 
introduction (Chapter 1), one might wonder why smoking uptake in the proposed framework is only an outcome measure. 
In the current thesis, we did not find substantial evidence that parents should change their way of parenting in response 
to changes in their children's smoking status. In fact, effective smoking-specific communication appears to be fruitful 
during various stages of the smoking uptake continuum and, therefore, we expect that the way of parenting does not 
need to change in response to children's smoking behaviour. Nevertheless, we do expect that along their children's 
progression of smoking it becomes more difficult for parents to withhold their children from further escalation. Finally, it 
is important to note that this framework requires further testing before any conclusions can be drawn, however, we hope 
that this proposed framework could serve as a source of inspiration for future research.
What next?
Despite the increasing number of studies based on parenting and smoking uptake, many questions remain unanswered. 
Below we address several questions concerning the impact of parental actions on their offspring's smoking behaviour, 
which in our opinion should not be neglected in future research.
Q1: Could the underlying mechanisms explaining why certain smoking-specific parenting strategies do 
(not) work be derived from the Self-Determination Theory?
W hen linking parenting to concepts and psychological mechanisms drawn from the Self-Determination Theory, we 
expect that parenting strategies that promote the process of internalisation of non-smoking values, in an autonomy-sup- 
porting way, are most successful in keeping children from smoking. Therefore, we recommend focusing future research on 
examining the impact of smoking-specific parenting within the framework of the Self-Determination Theory (Deci & Ryan, 
1985, 2000, 2002; Grolnick, et a I., 1997; Joussemet, et al., 2008; Soenens & Vansteenkiste, 2010). Investigating whether the 
findings of smoking-specific parenting, so far, can be re-evaluated in light of this theory is essential in order to advance 
knowledge on precisely what parents should or should not do in keeping their children from smoking. A possible way of 
examining this is by revealing the underlying mechanisms through which parenting strategies are related to future 
smoking. It is very likely to expect differences between strategies that foster and those that forestall the process of inter­
nalisation. Children with parents that promote the process of internalisation of values might be less likely to be influenced 
by peers than children with parents who do not do this. The rational for this assumption is that these children are more 
likely to have internalised a desire to be a non-smoker, rather than try to remain a non-smoker simply because their parents 
say so. Perhaps these children show higher levels of refusal self-efficacy with respect to smoking (de Vries, Dijkstra, & 
Kuhlman, 1988; Lawrance & Rubinson, 1986)9 since they act more from their "own" beliefs rather than external ones. In 
addition, they might be less likely to have favourable social images or prototypes of smoking peers, which reduces their 
risk for smoking onset (Gibbons & Gerrard, 1997; Spijkerman, et al., 2005). To examine these questions, more longitudinal 
studies are needed.
In addition, to examine whether smoking-specific parenting strategies, that are found and expected to be most 
promising in keeping children from smoking, are really effective, randomised controlled trials should be conducted in 
which smoking prevention and intervention programs, targeting smoking-specific parenting, should be tested. In addition 
to comparing the impact between a control group and an intervention group, it would be highly valuable to include a 
third group, namely an intervention group receiving a program also based on the Self-Determination Theory by including 
elements that focus on teaching parents to effectively adopt autonomy-supportive methods (Joussemet, et al., 2008). 
Randomised controlled trials should be used as these are considered the most reliable form of scientific evidence in the 
hierarchy of evidence that influences healthcare policy and practice (CEBM, 2010; Guyatt et al., 2008; Harris et al., 2001; 
NHMRC, 1998).
Q2: What exactly is effective communication about smoking?
This question concerns what exactly parents should or should not do when communicating about smoking. In the 
present thesis, we only used brief questionnaire measures to assess the quality and frequency of smoking-specific
9 Refusal self-efficacy refers to individuals' confidence in their ability to stay a non-smoker and to refuse a cigarette (de Vries, et al,, 1988; Lawrance & 
Rubinson, 1986), Self-efficacy is, next to attitudes and subjective norms, a key construct in many health behaviour models, such as the Theory of Planned 
Behaviour (Ajzen, 1991) and the 1-Change Model (de Vries, et al,, 2003),
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communication. However, a more detailed assessment of smoking-specific communication, including the content of 
parental messages and context in which non-smoking messages are em bedded, is critically important for specifying the 
key aspects of successful smoking prevention and cessation in adolescents. One fruitful way of testing these questions 
could be by observing family discussions about smoking. Findings from survey data indicated that, during smoking-spe- 
cific conversations, parents tended to talk about the negative consequences of tobacco use, strategies for resisting peer 
pressure to use, encouragem ent to not use, and rules about use (Ennett, et al., 2001). However, the underlying question 
concerns which issues are especially important for parents to deal with and what they should say precisely when addressing 
these issues. Since findings presented in Chapter 8 clearly showed that explicit attitudes towards smoking do not 
consistently predict smoking over time, one might expect that parents only expressing the health adversities of smoking 
to their children are not the ones who successfully reduce their children's risk to begin smoking. Parents who, for instance, 
communicate the strategies for how to deal with smoking by peers are more likely to assist their children in being a 
non-smoker. In addition, survey findings from both the current thesis and previous studies highlight the importance of 
constructive and respectful communication (Harakeh, et al., 2005; Otten, Harakeh, et al., 2007). The question, is how exactly 
parents can give their children the experience of feeling that they are being approached in a constructive and respectful 
way during their smoking-specific talks. Overall, tw o important research questions need to be answered: (I) "what do 
parents say?" during their smoking-specific conversations and (II) "how do parents say it?" Investigating parent-child 
discussions in an observational setting, in which micro-social interactions, in real time and over time, can be observed, 
would allow for analyzing several and more specific parent-child communication characteristics (Hollenstein, et al.,
An advantage of this method is that youth's responsiveness to parental viewpoints could be taken into account 
(Darling & Steinberg, 1993; Jackson, 2002; Jackson & Henriksen, 1997). Next to general receptivity to parental messages, it 
would be interesting to measure other child characteristics that are found to be related to a higher riskfor smoking and to 
examine whether effective parental smoking-specific communication could be preventive of smoking despite these 
vulnerabilities. In this case, the observations, in addition to questionnaires, could be used. However, it would also be 
fascinating to collect genetic data .10 In the current thesis, we were not able to take genetic influences into account while 
the importance of encompassing both genetic and social influences in research designs has been clearly highlighted 
(Rutter, et al., 1997). Specifically, there is evidence that a favourable social environment can dramatically reduce, or even 
eliminate, the adverse influence of genetic factors (Reiss & Neiderhiser, 2000; Rose, 2007). Recently, van der Zwaluw and 
colleagues (2010) conducted a gene-environment (G x E) study to explain alcohol use among adolescents. Findings from 
this study revealed that adolescents with permissive parents towards their alcohol consumption and who were genetically 
predisposed for drinking used significantly more alcohol than adolescents w ithout these characteristics. For smoking, the 
first evidence for a G x E effect has been found as well, indicating that team sport participation could buffer against a 
genetic susceptibility for smoking (Audrain-McGovern, Rodriguez, Wileyto, Schmitz, & Shields, 2006). W hen including
10 Including genetic data would certainly not only be relevant in relation to examining the impact of parental smoking-specific communication, It would 
be interesting to incorporate genetic information in relation to the full range of parenting strategies in explaining smoking uptake.
genetic influences in the previously described observational study design, one might be able to examine whether parents, 
by communicating effectively with their offspring, can also create such a favourable environment that reduces, or even 
eliminates, genetic influences on smoking.
Finally, since the findings from the current thesis revealed that parenting has a long-term effect on adolescents' 
behaviour and that the first steps on the road to smoking uptake might have been taken during the childhood years, the 
question is, when exactly parents should start communicating about smoking. Perhaps effective parental smoking-specif- 
ic communication would be fruitful for young children. To examine this question, the play paradigm discussed in Chapters 
9 and 10 could be helpful. Children should be invited to play in pairs by which, before their play, they are interviewed not 
only about parental smoking but also about the smoking-specific communication they perceive from their parents. Since 
there is evidence that some children might discourage their peers from smoking (Kobus, 2003), the play paradigm could 
also be used to investigate whether parents, through their smoking-specific parenting, prevent both their own children 
and their children's peer from pretending to smoke.
Q3: Which other indirect effects of parental actions on smoking uptake could be distinguished?
Since findings presented in Chapters 4 and 6 indicated that parents are able to affect tw o important socialisation 
domains that exert influence on their children's smoking, namely peers and the media, indirect parental influences on 
their children's environment should not be neglected in future research. Concerning peers, additional research is warranted 
to examine whether children, via certain parental efforts, indeed become skilled in dealing with peer pressures to smoke. 
Perhaps these children can not only withhold themselves from smoking, but even influence their peers (Kobus, 2003). 
These types of questions could be examined, for instance, by diary studies in which young adolescents are followed over 
a longer period of time and asked, frequently, for example on a weekly basis, whether they have been exposed to peer 
smoking and how they reacted to this. W hen gathering additional information about the exact relationships of adolescents 
with their peers, one might be able to gain a multi-dimensional lookat peer influences by considering possible differences 
from best friends, close friends, or general peer groups (Simons-Morton & Farhat, 2010). Another way of examining peer 
influence could be by means of experiments, for instance, using a computerized "chat room" paradigm (Cohen & Prinstein, 
2006) by which adolescents think they are chatting with their peers on the Internet, while in fact these "peers" are 
pre-programmed computer-generated electronic confederates. Both strategies might be helpful in gaining insight into 
peer socialisation mechanisms and how parental actions relate this. Parenting could be assessed using surveys as well as 
observation studies (see "Q2: W hat exactly is effective communication about smoking?").
Findings presented in Chapter 6 demonstrated that, in line with previous studies, parental R-rated movie restrictions 
were related to a lower risk for trying smoking (Dalton, et a I., 2006; Dalton, Ahrens, et al., 2002; Hanewinkel, et al., 2008; 
Sargent, et al., 2004; Sargent, et al., 2003; Thompson & Gunther, 2007), which indicates that parents are able to exert 
influence on the media as well. Until now, most studies regarding the roles of parents on their children's exposure to 
smoking by means of media, only focussed on restrictions regarding R-rated movies whereas other media parenting 
strategies have been largely neglected. For example, it might be important that parents manage the quantity of media
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exposure by limiting the number of televisions in the household and limiting the time their children watch television or 
movies. Parents can also manage the content of what their children watch by blocking channels, supervising which movies 
their children watch, and managing internet access. Therefore, it is important to unravel which media restriction strategies 
parents undertake and which of these are fruitful. In addition, simply reducing exposure to smoking portrayals in the 
media might not be sufficient, especially when children grow into adolescence and the amount of unsupervised time 
spent with peers increases considerably (Brown, 1990; Larson & Richards, 1991; Laursen & Bukowski, 1997). Perhaps, for 
older children, it might be more fruitful for parents to actively co-view, that is, communicate about smoking portrayals in 
movies when the family is watching television or a movie together and smoking occurs.
Dalton and colleagues (2006) conducted a cross-sectional study that addressed not only how smoking is related to 
parental R-rated movie restrictions, but also to other movie-parenting strategies. Findings from this study indicated that 
parental co-viewing of R-rated movies was associated with a lower risk of child smoking if parents consistently monitored 
what their children watched. Prohibiting R-rated movie viewing was significantly associated with a lower risk of smoking 
only if it was combined with parental movie monitoring. Future research is needed to carefully examine the impact of 
movie monitoring and co-viewing within a longitudinal design. In addition to survey studies, it might be worthwhile to 
observe parents with their children when they watch a movie that contains smoking portrayals. This might result in a 
detailed insight of what parents actually do when they are co-viewing. However, since most parents probably do not 
engage in strategies targeting movie smoking, it might be more fruitful to first train parents in media literacy and then 
observe them with their children. Thereby, a randomised controlled trial could be used to investigate the impact of 
parental media-literacy training on eventual smoking uptake. Media-specific parenting has not been emphasized in 
smoking prevention programs, thus insight into what parents can do to reduce media exposure of their children and how 
to train them in media literacy will be of major relevance. This training can provide parents with concrete tools how to deal 
with the daunting task of handling entertainment media in their households.
Finally, findings presented in Chapter 6 revealed that parents are able to affect their children's smoking indirectly by 
changing their children's levels of sensation seeking. The question here is whether parents are also able to change their 
children regarding other characteristics related to increased risks for smoking. Therefore, next to focusing on indirect 
influ enees from parents on socialisation sources in the outside world it would be interesting to investigate whether parents 
could change their children's inner world. Since findings presented in Chapter 3 indicated that adolescents with higher 
levels of extraversión and lower levels of emotional stability are at risk for smoking escalation, one might wonder whether 
parents are able to slightly affect these traits. This could be accomplished by conducting additional studies within a 
longitudinal framework, whereby children's personality traits are assessed at different waves, and, subsequently, assessing 
changes in these traits over time and linking various parenting practices to these changes. It is important to note that we 
do not expect that parents have an enormous impact on their children's personality characteristics, since personality is 
moderately to substantially heritable (Bouchard & McGue, 2003). However, personality appears to change across the life 
span (Akse, et a I., 2007; McCrae, et a I., 2002; B. W. Roberts, et al., 2001; B. W. Roberts & Mroczek, 2008; Srivastava, et al., 2003), 
and, therefore, it could be expected that these changes are in part the result of specific life experiences, which could be
formed by parents. Previous findings suggest that Big Five personality factors are, indeed, stable over time for the most 
adolescents, but that subgroups of individuals who display distinct and reliable patterns of change can be identified. 
Changes in the Big Five factors have been linked to changes in the support they perceived themselves but even more to 
changes in perceived support. These findings indicate that individual characteristics are stable when there is stability in 
the supportive environment, yet when the environment changes, personality tends to change in the same direction and 
vice versa (Branje, van Lieshout, & van Aken, 2004). Next to parental influences on children's personality traits, we expect 
that parents might influence other characteristics of their children as well. W e discuss these ideas under the final proposed 
research question, namely "Q5: Do smoking parents (also) prepare their children physiologically for being a smoker?"
Q4: How often and in what way do parents have to expose their children to their smoking behaviour to 
be a noteworthy model?
This research question relates to the findings presented in Chapter 9, which revealed important differences between 
parental smoking reported by children and by parents themselves in explaining pretend smoking in young children. These 
findings high light that it is still unclear as to what actually constitutes smoking modelling. From a social learning perspective, 
children are considered to learn from many models and their final behaviour is a blending of what they have learned 
through observation from many sources (Bandura, 1986). Children choose their models, and, therefore, the question is 
what it is that smoking parents exactly do, that make their children to take them as an important source in their process of 
self-socialisation. For instance, the question is whether direct exposure is necessary and in which contexts, or whether it is 
enough to know whether someone is a smoker. This type of research question has already been proposed by Kobus 
(2003). However, until now few  scholars took up this question. In our opinion, this is a missed opportunity since addressing 
such questions might explain, in part, why the abundant number of studies so far does not indicate a strong and consistent 
effect for parental smoking (Avenevoli & Merikangas, 2003; Conrad, et al., 1992; Mayhew, et al., 2000).
A way of examining this could be by asking children and their parents more detailed questions about the smoking 
status of the parents and, subsequently, compare these answers and relate them to children's behaviour, which could be 
pretend smoking or, when they are older, actual smoking. Questions that could be asked include how often parents smoke 
and how often parents smoke in the sight of their children. These types of questions allow for investigating whether it is 
necessary for parents to smoke on a regular basis or whether smoking intermittently is enough for children to choose their 
parents as a noteworthy model. In addition to this, one might be able to shed light on whether true exposure is required 
or whether children could choose their parents as a model just knowing that their parents smoke. In this case, it is important 
to first detect whether parents are indeed able to smoke fully out of the sight of their children. It is likely that parents think 
they are successful in doing this (Holdsworth & Robinson, 2008), while in fact children actually did see them smoking. In 
addition, both parents and children could be asked questions related to smoking history in order to determine whether 
parental behaviours in the past are predictive of children's behaviour in the present. Questions could include situations in 
which parents smoke and how children perceive that. For instance, some parents smoke only when there is a birthday 
party, this might, however, be enough for children to choose them as a model, since the cognitive script for smoking
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might represent a behaviour that should be performed at pleasant events, like parties. Next to presenting a battery of 
questions to both parents and children, it is highly recommended to use biochemical measures to validate the given 
answers by the parents.11 This might be helpful in detecting underreports, which could be made by parents who smoke 
but experience smoking as undesirable behaviour (Gorber, et al., 2009). The use of these measures might also increase the 
likelihood of parents being honest about their answers, as they know that there will be a biochemical check.
Q5: Do smoking parents (also) prepare their children physiologically for becoming a smoker?
In the present thesis we aimed to provide more insight into the role of parental smoking in explaining smoking in 
children by which we assumed that genetic factors (Munafo & Johnstone, 2008) and parental modelling (Avenevoli & 
Merikangas, 2003; Bandura, 1977; Darling & Cumsille, 2003) could be seen as mechanisms underlying this association. 
However, other mechanisms might also explain why the offspring of smoking parents often smoke as well, for instance, 
through physiological preparation. Although most children dislike the smell of exhaled cigarette smoke, children of 
smoking parents are more likely to prefer the odour of a cigarette to a neutral or an unfamiliar odour compared to children 
of non-smokers, especially when the odour was associated within a positive context, namely when their mothers were 
relaxed and had low mood disturbance (Forestell & Mennella, 2005). In other words, these findings imply that through 
exposure to parental smoking, especially under positive conditions, children become less negative for the smell of tobacco 
smoke. The question here is whether such a tolerance for tobacco smoke could be observed on other physiological levels 
as well. This might be linked to the findings that, even when parents quit smoking when the children are young, these 
children are more at risk for smoking during adolescence (den Exter Blokland, Engels, Hale, Meeus, & Willemsen, 2004; 
Farkas, et al., 1999; Otten, Engels, van de Ven, & Bricker, 2007). In our opinion, it is unclear whether this can be explained 
from a modelling perspective. After all, children are probably more likely to model current behaviours rather than 
behaviours that their parents expressed a long time ago. However, physiological preparation could be a more plausible 
explanation for these findings.
In their Incentive-Sensitization Theory for explaining addiction, Robinson and Berridge (1993, 2003) propose that 
repeated use of addictive drugs can produce incremental adaptations in the m esotelencephalic dopamine neurotransmis­
sion system, rendering it increasingly and, perhaps permanently, hypersensitive ("sensitized") to drugs and drug-associat- 
ed stimuli. Additionally, in the Sensitization-Homeostasis Model on nicotine dependence, it is a central tenet that nicotine 
is addictive because it sensitizes neural pathways (DiFranza & Wellman, 2005). According to this model, neurophysiological 
processes underlying nicotine dependence could be set in motion even after smoking for a short period of time. Perhaps 
that involuntary nicotine exposure from second-hand tobacco smoke already sensitizes neural pathways in individuals 
who never smoked and "prepares" them to more readily develop a dependence on nicotine. To our knowledge, the 
possible impact of exposure to second-hand tobacco smoke on levels of nicotine dependence in non-smokers has been 
examined in only two studies. The first study showed that non-smoking bar and restaurant workers with higher levels of 
nicotine exposure from second-hand tobacco smoke were more likely to report behavioural symptoms of nicotine
11 It must be stressed that all studies in this thesis were limited In that smoking status was not biochemically validated.
dependence (Okoli, Rayens, & Hahn, 2007). The second study provided preliminary evidence that second-hand tobacco 
smoke exposure could be related to nicotine dependence symptoms among children who never smoked (Bélanger et al., 
2008). However, in this study, levels of nicotine dependence were measured using self-reports with a scale, that was 
developed for individuals who already smoke. These reports might have been biased because children could have 
misinterpreted the questions on nicotine dependence or responded based on social role modelling or expectations about 
what they should experience, rather than what they actually experience. Despite the fact that these studies are controversial, 
the findings could suggest that parents, by exposing their children to their tobacco smoke, prepare them physiologically 
to become smokers. Additional studies are, therefore, warranted.
To examine the idea of physiological preparation more carefully, we propose neuropsychological studies in which the 
brain activity from children exposed to second-hand tobacco smoking by their parents will be compared to the brain 
activity of children not exposed to smoking using functional Magnetic Resonance Imaging (fMRI) and olfactory stimuli, 
namely the smell of cigarette smoke. W e hypothesize that the brains of children exposed to parental smoking are more 
likely to display activity in, for instance, the mesotelencephalic dopamine neurotransmission system in response to the 
smell of cigarette smoke. In addition to the smell of cigarettes, visual cues could be used to examine possible differences 
in brain activity between children of smoking and non-smoking parents. Since recent findings revealed that, among 10-13 
year-olds, children exposed to parental smoking had a higher attentional bias towards visual smoking cues compared to 
children of non-smokers (Lochbueh 1er, Otten, & Engels, 2010), it would be fascinating to examine whether these differences 
to such visual smoking cues between both groups of children could be observed in the brain as well. Finally, as previous 
findings have demonstrated that the earlier the parents stopped smoking in the life of their offspring, the less likely their 
children were to smoke (den Exter Blokland, et al., 2004; Farkas, et al., 1999; Otten, Engels, et al., 2007), it would also be 
relevant to examine whether the duration of exposure is related to greater (reward-related) brain activity in children who 
are exposed to parental smoking.
Implications for prevention
Although our findings should be replicated and expanded, we hope that the present thesis may provide guidance for 
the developm ent of effective smoking prevention and intervention programs. As the aim of the current thesis was to gain 
insight into the role of parents, we propose three steps in which, in our opinion, smoking-prevention programs targeting 
at parents could be more effective. Since individuals who have not initiated smoking by the time they reach the age of 21 
are unlikely to ever begin (WHO, 2008), along with the fact that parents are one of the most important socialisation sources 
during the first two decades of life, we expect that focusing on parents can be highly efficient in reducing the prevalence 
of smoking in the long term.
First, we propose an expansion of the target groups. Findings of this thesis imply that ideas about smoking appear to 
be formed early in life, long before children smoke for the first time. Therefore, it is advisable to develop prevention
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programmes fo rth isag eg ro u p an d  especially for the smoking parents of these young children (Dalton, et al., 2005; Dinh, 
et al., 1995; Freeman, et al., 2005; Porcellato, et al., 1999). Until now, most prevention programs targeted adolescents at 
school. However, these programs have had not always yielded the expected success in reducing smoking prevalence in 
the long run (Cuijpers, 2002; Skara &Sussman, 2003; Wiehe, et al., 2005). The fact that the process of smoking uptake could 
already be put into motion long before the adolescent years might explain, in part, why it has been difficult with earlier 
programs to reduce the smoking prevalence in the long term. For that reason, attention towards childhood might be 
beneficial in successfully reducing the number of adolescents who take up smoking. Perhaps a fruitful way to achieve this 
is by adapting prevention and intervention programs targeting reducing second-hand smoking (Abdullah, et al., 2005; 
Curry, et al., 2003) by also including an element on modelling.
Second, we recommend policy makers to create awareness among parents on possible smoking models in their 
children's environment as well as how they can assert their influence on these socialisation sources. Concerning their own 
roles, it might be helpful to show parents of young children film fragments in which young children act as growing ups 
and pretend to smoke. These fragments could be obtained by putting in scene play scenes obtained from the studies 
described in Chapters 9 and 10. In doing this, parents will likely be impressed on the impact that their behaviour could 
have on their children. Parents should not only be made aware of their own modelling function and those of their children's 
friends, but also of smoking portrayals in the media. Findings from Ennett and colleagues (2001) indicated that parents are 
relatively less likely to talk with their children about how the media can represent cigarette use in a positive light. Along 
with the findings reporting that only a minority of children did have a full restriction on watching R-rated movies (Dalton, 
Ahrens, et al., 2002; Sargent, et al., 2004; Sargent, et al., 2003; Thompson & Gunther, 2007), it is, therefore, likely to assume 
that only a few  parents are aware of the impact movie smoking can have on their children. Hence, creating awareness 
among parents about the role of smoking portrayals in movies on smoking in adolescents is highly warranted. As a result 
of this increased awareness, parents will better understand the necessity to prohibit their children from watching R-rated 
movies. Mass media champagnes and media literacy programs, especially for parents, might be a successful way of 
creating awareness.
Third, parents should be supported in how to be successful anti-smoking socialisation agents. Based on findings from 
this thesis it appears to be crucial to help parents stop smoking, even when their children are at an age in which becoming 
a smoker seems to be far in the future. Not only because of the modelling effect, but also because the findings from this 
thesis and several previous studies have indicated that parental smoking can harm effective smoking-specific parenting 
(Chassin, et al., 2002; Chassin, et al., 1998; Clark, et al., 1999; Engels & Willemsen, 2004; Harakeh, et al., 2005; Henriksen & 
Jackson, 1998; Nolte, et al., 1983). Additionally, parents should be supported in how to apply adequate smoking-specific 
parenting strategies as well as how to deal successfully with the media at home. More specifically, parents should be 
supported in learning effective communication techniques on smoking by which they should watch their tone, approach 
their children in a constructive and respectful manner, and listen to their children's opinion. In addition, parents should not 
to repeat their non-smoking message continually. Parents should be discouraged to only express that they do not wish 
their children to smoke, rather, they should be supported in how to teach their children strategies for being a non-smoker,
for instance, dealing effectively with smoking peers. Moreover, parents should be discouraged from establishing a 
non-smoking agreem ent with their children. Finally, parents should be supported in prohibiting their children from 
watching R-rated movies and continue this restriction throughout the adolescent years.
Jackson and Dickinson (2003, 2006) took up the challenge of developing an intervention program that aimed to 
reduce the likelihood of smoking onset among children of smoking parents in the United States. In this home-based 
program, called Smoke-free Kids, parents are, among other things, encouraged to communicate the negative consequences 
of smoking and prepare their children in how to respond to smoking peers. Parents are also encouraged to reducing their 
children's exposure to smoking by restricting smoking inside the home. This program has shown beneficial effects in 
keeping children from smoking (Jackson & Dickinson, 2003, 2006). In light of this success, and along with the findings from 
this thesis, we recommend further implementation of this program. However, we also think that this program could be 
expanded with paying more attention to the role of smoking in the media. Currently, the program does capture media 
literacy training, but it does not include the fact that parents could also diminish their children's exposure to smoking 
models by restricting their children from watching R-rated movies. In addition, although the program appears to be 
efficient for children of smoking parents, it might be the case that the effects are stronger when the proposed parenting 
strategies are inserted by non-smoking parents. Because of this, we recommend further evaluation of this program for 
children of non-smoking parents as well. Since Smoke-free Kids has only been tested among children aged 7-8 years, we 
also recommend developing and evaluating programs aimed towards adolescents. In these programs, parents should be 
specifically trained on how to communicate effectively about smoking and how they can support their children in being 
a non-smoker, for instance with exercises on how to deal with smoking among peers. Additionally, special attention should 
be paid in how parents can deliver media literacy to their children.
Lastly, policy and prevention makers should not fully concentrate their strategies towards parents since the presented 
findings also point towards the significant role of child characteristics, friends, and movie smoking in explaining smoking 
uptake. Although parents are able to indirectly influence such predictors of smoking, they should also be backed up with 
other policy measures. In the first place, exposure to smoking by several models should be diminished, for instance, by 
prohibiting smoking in several places. In the second place, theatres and video stores should enforce procedures that 
prevent children younger than 17 years old from viewing or renting movies w ithout an accompanying parent. This may 
prevent children from watching R-rated movies w ithout their parents' knowledge and, subsequently, decrease their 
exposure to movie smoking. Finally, it might be fruitful to develop personality-targeted interventions. This kind of 
intervention has been found effective in helping adolescents with personality risk factors in delaying escalation of their 
drinking (Conrod, et a I., 2008), and might be effective for smoking as well. Such interventions should be aimed at 
adolescents with higher levels of sensation seeking, higher levels of extraversión, and lower levels of emotional stability.
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Concluding statement
In the present thesis, we provided more insight into the role of parents in explaining smoking uptake among 
adolescents. The presented findings revealed that parents who communicate effectively about smoking lower the 
likelihood of smoking onset in their children. In addition to the essential role of parents, the findings highlighted the 
important role of friends in explaining smoking uptake. However, parents could actively shield their children against this 
socialisation source since parents were found to affect their children's affiliation with (non-) smoking friends via effective 
smoking-specific communication. Parents were also found to be able to protect their children from the adverse influences 
of smoking portrayals in the media by restricting their children from watching R-rated movies. In addition, findings from 
this thesis revealed that parental smoking socialisation starts already early in life as demonstrated by the findings that 
young children who report having smoking parents were more likely to pretend to smoke. Children of smoking parents 
were not only more likely to pretend smoking themselves, but were also found to engage children of non-smoking parents 
in pretend smoking as well. Policy makers are advised to shift their concentration from only targeting the adolescent years 
to also targeting the childhood years by focusing on parents of young children and encourage them to quit smoking. 
Further, awareness among parents should be created concerning their potential influence and support should be provided 
to keeping their children's world as smoke free as possible, for instance by restricting their children from watching R-rated 
movies. Finally, parents should be supported in communicating effectively about smoking.
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Waarom dit proefschrift?
Op dit moment is er sprake van een wereldwijde epidemie van aan roken gerelateerde ziekten en sterfte. De meest 
kosteneffectieve lange termijn strategie om aan roken gerelateerde ziekten, zoals kanker, te voorkomen is het inzetten van 
preventie. In het verleden zijn er al veel preventieprogramma's ontwikkeld en uitgevoerd, maar deze waren helaas niet zo 
succesvol als aanvankelijk werd gehoopt. Recente bevindingen wijzen er daarentegen op dat programma's gericht op 
ouders veelbelovend zouden kunnen zijn in het verlagen van de prevalentie van roken. Om succesvolle preventie­
programma's gericht op ouders te ontwikkelen is echter meer specifieke kennis nodig. Vandaar dat we in dit proefschrift 
onderzoek hebben gedaan naar de rol van ouders in relatie tot het rookgedrag van hun kinderen. Daarbij hebben we ook 
aandacht besteed aan de invloed die kinderen zelf hebben op hun opvoeding. Ook hebben we de mogelijke invloed van 
leeftijdgenoten en de media onderzocht omdat deze socialisatiedomeinen prominent aanwezig zijn in het leven van 
kinderen en jongeren.
Deel I -  “ Rookgedrag van ouders, opvoeding en roken” in een notendop
In deel I van dit proefschrift is voornam elijkaandacht besteed aan de rol van ouders in het verklaren van rookgedrag 
bijjongeren. Hierbij is gekeken naar het rookgedrag van de ouders zelf, de rookspecifieke opvoeding en media opvoeding. 
Daarbij hebben we geprobeerd een aantal vragen te beantwoorden. Deze vragen en de daarbij behorende studies worden 
hieronder weergegeven. Bij elke vraag worden ook de belangrijkste bevindingen gepresenteerd.
H2: Hoe is de rookspecifieke opvoeding gerelateerd aan de ontwikkeling van roken gedurende de 
adolescentie
In hoofdstuk 2 presenteren we een longitudinale studie waarbij we gekeken hebben naar de relatie tussen 
verschillende rookspecifieke opvoedingsstrategieën en de ontwikkeling van roken onder jongeren. De volgende 
rookspecifieke opvoedingstrategieën zijn daarbij nader onderzocht: de rookspecifieke communicatie, huisregels ten 
aanzien van roken en het maken van een niet-roken afspraak. De bevindingen van deze studie toonden aan dat de kwaliteit 
en frequentie van de rookspecifieke communicatie gerelateerd is aan het rookgedrag van de jongeren. Wanneer ouders 
op een opbouwende en respectvolle wijze praatten over roken, was de kans kleiner dat zij rokende kinderen hadden. 
W anneer ze echter veel over roken praatten hadden ze juist een grotere kans om rokende kinderen te hebben.
H3: Kunnen persoon-omgeving interacties (P x E) de ontwikkeling van roken gedurende de 
adolescentie voorspellen?
Omdat uit hoofdstuk 2 bleek dat alleen de rookspecifieke communicatie substantieel gerelateerd was aan toekomstig 
rookgedrag, besloten we om in hoofdstuk 3 verder onderzoek te doen naar deze rookspecifieke opvoedingsstrategie.
In deze studie hebben we gekeken of de invloed van de rookspecifieke communicatie op roken afhankelijk is van de 
persoonlijkheid van de jongeren. Daarbij hebben we ook de mogelijke invloed van roken door familieleden en vrienden 
m eegenom en. In het voorspellen van de ontwikkeling van roken over tijd hebben we geen persoon-omgeving interacties 
gevonden. Er waren echter wel hoofdeffecten aanwezig die duiden op een groter risico voor een toename in roken voor 
adolescenten met een hogere mate van extraversie, een lagere mate van emotionele stabiliteit en een minder effectieve 
rookspecifieke communicatie met hun ouders.
H4: Zijn ouders door hun rookspecifieke communicatie in staat invloed uit te oefenen op de 
vriendschapskeuzes van hun kinderen?
In hoofdstuk4 hebben we gekeken in hoeverre ouders van invloed kunnen zijn op de mogelijke invloed die vrienden 
hebben op hun kinderen. Daarbij hebben we gekeken of de rookspecifieke communicatie door ouders gerelateerd was 
aan de vrienden die hun kinderen kiezen. Zowel de kwaliteit als de frequentie van de rookspecifieke communicatie bleek 
gerelateerd te zijn aan het al dan niet kiezen van een rokende beste vriend. Met andere woorden, ouders kunnen door een 
effectieve manier van communiceren voorkomen dat hun kinderen een beste vriend kiezen die rookt.
H5: Zijn de verwachte reacties van ouders op roken gerelateerd aan de kansen om te gaan roken of 
door te gaan met roken?
In hoofdstuk 5 hebben we ons gericht op de reacties die kinderen van hun ouders verwachten wanneer deze zouden 
ontdekken dat hun kinderen roken. De eerdere studies naar dergelijke reacties hadden tegenstrijdige bevindingen 
opgeleverd, vandaar dat we in deze studie hebben geprobeerd verder uiteen te zetten hoe ouders volgens de kinderen 
zouden kunnen reageren en hoe deze verwachte reacties vervolgens gerelateerd zijn aan het rookgedrag van hun 
kinderen. Daarbij hebben we gekeken in hoeverre de verwachte reacties van ouders zowel het beginnen als het doorgaan 
met roken kunnen voorspellen. De bevindingen lieten geen direct verband zien tussen de verwachte reacties en het 
beginnen met roken. Er werd echter wel een significant interactie-effect gevonden tussen het rookgedrag van de ouders 
en het uiten van teleurstelling. Ouders die zelf niet rookten en waarvan verwacht werd dat ze teleurgesteld zouden 
reageren als hun kinderen gingen roken hadden een kleinere kans dat hun kinderen gingen roken. Geen van de verwachte 
reacties was direct of indirect gerelateerd aan het doorgaan met roken.
H6: Hoe is de mate van spanning zoeken gerelateerd aan media opvoeding? En hoe kan het samenspel 
tussen deze twee factoren het beginnen met roken verklaren?
In hoofdstuk 6 hebben we ons gericht op een ander aspect van de opvoeding, namelijk die ten opzichte van de media. 
Uit eerder onderzoek blijkt namelijk dat het zien van roken in films gerelateerd is aan een grotere kans om zelf ook te gaan 
roken. In deze studie hebben we daarom onderzocht in hoeverre er sprake is van een samenspel tussen het verbieden van 
het kijken naar films die niet geschikt zijn voor de leeftijd van de kinderen (waarin doorgaans veel wordt gerookt) en de mate 
van spanning zoeken in kinderen als een mogelijke verklaring voor het beginnen met roken. Daarbij werd verwacht dat
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kinderen met een hoge mate van spanning zoeken een groot risico hadden om te beginnen met roken. Niet alleen omdat 
deze eigenschap een direct risico vormt voor het beginnen met roken, maar ook indirect, doordat kinderen door deze 
eigenschap er mogelijk voor zorgen dat hun ouders minder streng worden. Van ouders werd verwacht dat ze door het streng 
zijn ten opzichte van het kijken van dergelijke films direct en indirect, via een lagere mate van spanning zoeken, de kans op 
het beginnen met roken bij hun kinderen verkleinen. Voor beide hypothesen vonden we bewijs. Kort gezegd, kinderen 
bleken door een hogere mate van spanning zoeken minder strenge regels opgelegd te krijgen en ouders bleken op hun 
beurt weer van invloed te zijn op de mate van spanning zoeken in hun kinderen.
H7: Welke rookmodellen hebben de grootste invloed op de ontwikkeling van nicotineafhankelijkheid 
onder jongeren die regelmatig roken?
Deel I wordt afgesloten met een studie waarin gekeken is naar de relatieve invloed van vaders, moeders, broers of 
zussen, beste vrienden en de vriendengroep op de ontwikkeling van nicotineafhankelijkheid onder jongeren die al 
regelmatig roken. Uit de resultaten bleek dat alleen het hebben van rokende vrienden gerelateerd was aan een snellere 
ontwikkeling van nicotineafhankelijkheid. Opvallend genoeg bleken ouders dus geen significante rol in dit proces te 
spelen.
Deel II -  “De voorspellende waarde van en de vorming van de houding ten opzichte van 
roken” in een notendop
In deel II van dit proefschrift hebben we aandacht besteed aan de manier waarop ouders met hun rookgedrag van 
invloed kunnen zijn op de houding die hun kinderen hebben ten opzichte van roken. Verder hebben we gekeken hoe 
deze houding ten opzichte van gerelateerd is aan daadwerkelijk rookgedrag. Hierbij hebben we gekeken naar adolescenten 
maar ook naar jonge kinderen. De onderzoeksvragen die hierbij centraal stonden en de daarbij behorende onderzoeksre­
sultaten worden hieronder weergegeven.
H8: Gaat de expliciete houding ten opzichte van roken vooraf aan rookgedrag of wordt de houding juist 
beïnvloed door het rookgedrag zelf?
In hoofdstuk 8 hebben we getoetst in welke mate de houding van jongeren ten opzichte van roken daadwerkelijk 
toekomstig rookgedrag voorspelt en in hoeverre de houding wordt beïnvloed door het roken zelf. De bevindingen 
wezen erop dat de expliciete houding ten opzichte van roken niet consistent het toekomstige rookgedrag voorspelde. 
Het eerdere rookgedrag was echter van invloed op de toekomstige houding ten opzichte van roken. Dit betekent dat het 
vooral het gedrag is dat van invloed is op de houding, in plaats van andersom.
H9: Doen jonge kinderen van rokende ouders eerder alsof zij roken tijdens hun spel dan kinderen van 
niet-rokende ouders?
In hoofdstuk 9 hebben we geprobeerd om meer inzicht te krijgen in de ideeën die jonge kinderen hebben over 
roken en hoe het rookgedrag van de ouders hieraan gerelateerd is. In plaats van direct te vragen wat kinderen van roken 
vinden, hebben we doen-alsof spel gebruikt als een indirecte maat om ideeën over roken te meten. Kinderen werden 
daarvoor gevraagd te doen alsof ze volwassen waren en gingen avondeten. Daarbij verwachtten we dat kinderen van 
rokende ouders sneller zouden doen alsof zij een sigaret gingen roken. De bevindingen toonden inderdaad aan dat 
kinderen die hadden aangegeven rokende ouders te hebben meer geneigd waren een namaaksigaret "op te steken" dan 
kinderen die aangaven geen rokende ouders te hebben.
H10: Zijn jonge kinderen van rokende ouders eerder dan kinderen van niet-rokende ouders geneigd 
initiatief te nemen tot gespeeld roken?
Omdat de bevindingen van hoofdstuk 9 lieten zien dat jonge kinderen een neiging hebben het rookgedrag van hun 
ouders na te doen en daardoor dus blijkbaar de eerste stapjes op de weg naar roken al hebben gezet, hebben we ook 
hoofdstuk 10 gewijd aan doen-alsof spel in relatie tot roken bij jonge kinderen. In deze studie hebben we kinderen van 
niet-rokende ouders laten spelen met kinderen van rokende ouders om inzicht te krijgen in mogelijke beïnvloeding- 
processen door leeftijdsgenoten en hoe het rookgedrag van de ouders hieraan gerelateerd is. De bevindingen van deze 
studie toonden aan dat kinderen van rokende ouders eerder geneigd waren om het kind van niet-rokende ouders te 
betrekken in "het opsteken van een sigaret" dan andersom. Dit betekent dat kinderen van rokende ouders waarschijnlijk 
degenen zijn die het rookgedrag onder hun leeftijdgenoten in gang zetten.
Welke implicaties heeft dit proefschrift?
Op grond van de bevindingen uit het proefschrift en de kennis opgedaan uit eerder onderzoek komen we in 
hoofdstuk 11 niet alleen met enkele voorstellen voor vervolgonderzoek, maar geven we ook een beschrijving van de 
belangrijkste implicaties voor preventie. In het kader van preventie gericht op ouders stellen we voor dat de doelgroep zich 
verder zou moeten uitbreiden naar (ouders van) jonge kinderen. Verder is het van belang dat ouders bewust worden gemaakt 
van de mogelijke rookmodellen in de omgeving van hun kinderen en hoe zij daar invloed op uit kunnen oefenen. Tot slot 
zouden ouders ondersteund moeten worden in hoe ze rookspecifieke opvoedingsstrategieën succesvol kunnen inzetten.
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Als a lle reerste  w il ik m ijn  p rom o to r, Rutger, bedanken. O ok al bo ts(t)en  onze be ide  to ch  w e l b e h oo rlijke  vu rige  karakters 
w e l eens, ik k ijk  te ru g  o p  een heel erg m oo ie  tijd . Je staat bekend om  je  am b itie , c rea tiv ite it, d o e lg e ric h th e id  en je  hoge 
w e rk te m p o  en d it alles b ij elkaar ve rk laa rt ve rm o e d e lijk  o o k  je  succes. Vele p ro m o ve n d i zijn m ij al voo rgegaan  om  je  te 
bedanken vo o r he t scheppen  van deze insp irerende  w e rko m g e v in g  en o o k  ik ben je  h ie r dankbaar voor. Maar daarnaast 
w il ik je  bedanken  v o o r he t fe it d a t je  a ltijd  zo be trokken  ben t. Jij k ijk t n ie t a lleen naar de o n tw ik k e lin g  van je  w erknem ers 
op  h e t w erkv lak, m aar o o k  op  p e rso o n lijk  geb ied . Ik v in d  deze be tro kke n h e id  e ch t heel g oed  en heb  d it  dan oo k  a ltijd  zeer 
van je  gew aardeerd . Daarnaast v ind  ik he t g e w e ld ig  da t je  me, naast he t u itvo e re n  van m ijn  p ro jec t, nog zoveel andere 
m o g e lijkh e d e n  h e b t g e b o d e n  om  m ij ve rde r te  o n tp lo o ie n , daarb ij va lt te  denken aan de kansen d ie  ik kreeg om  naar het 
b u ite n lan d  te gaan om  daar oo k  on d e rzo e k  te doen, o n d e rw ijs  te  geven en m ee te m og e n  naar Ph ilade lph ia  v o o r een zeer 
aansprekende tra in in g . O ok kreeg ik de ru im te  om  ze lfb e da ch te  onderzoeken  op  te  ze tten  en u it te  voeren  te rw ijl je  oo k  
nog in de ga ten  h ie ld  o f  de rest van he t p ro je c t nog  w el liep. K ortom , je  g e e ft iem and e ch t a lle  m o g e lijkh e d e n  om  te 
g roe ien  en te b loe ien . Ik heb  dan oo k  a ltijd  he t gevoe l gehad da t je  h e t a lle rbeste  u it m ij w ild e  halen. D it deed  je  m et 
zonnesch ijn , m aar soms oo k  m e t regen. N a tu u rlijk  vo e ld e  da t laatste o p  he t m o m e n t ze lf m isschien n ie t a ltijd  even fijn , 
m aar o o k  regen is een noodza ke lijk  in g re d ië n t om  te g roe ien  en te b loe ien . (Maar dat zie je  vaak pas achteraf...) Lieve 
Rutger, o n tz e tte n d  b e d an k t v o o r he t he lpen  om  he t a lle rbeste  u it m eze lf te  halen!
Als tw e e d e  w il ik m ijn  dage lijkse  begele ide r, Ron, bedanken. Bij jo u  kon ik e ch t ALTIJD te re ch t m e t v ragen over b ijvo o rb e e ld  
analyses o f over hoe  ik zaken he t beste kon ve rw oo rd e n , o f  w a t te  d oen  m e t ve rve lende  review ers. Verder zo rgde  je  er 
a ltijd  vo o r dat u ite in d e lijk  alle p un tjes  o p  de i w e rde n  geze t in alle stukken d ie  van onze hand kw am en. O ok om  even 
s toom  a f te  blazen kon ik a ltijd  even b in n e n lo p e n . Dat was a llem aal heel fijn , b e d an k t daarvoor! Maar he t m eest heb ik 
n a tu u rlijk  g e n o te n  van onze m oo ie  gesprekken over a lle rle i sp ir itue le  o n d e rw e rp e n . D aardoor w e rden  zelfs e inde loos  
lange files heel erg boe ie nd ! O ok heb ik heel veel van je  ge lee rd  op  o n d e rw ijsg e b ie d  en daar ben ik je  o o k  erg dankbaar 
voor. D oor de ja ren  heen g ing  he t m e steeds m eer opva llen  d a t je  ech t een stille  k rach t ben t. Je o p e n h e id  en o p re ch th e id  
zijn  heel b ijzonder. Het is nam e lijk  o p va llend  dat, oo k  al ben je  ze lf o n -g e - lo o f- lijk  d ru k  (w at best vaak zo is ...), je  neem t 
a ltijd  de tijd  vo o r anderen. Ik v in d  da t e ch t heel bew o n de re n sw a ard ig  en m ijn  conclus ie  is dan ook, je  h e b t e ch t een ha rt 
van goud, lieve Rondhi!
Graag w il ik Ad V erm u ls t en Jan van Leeuw e bedanken v o o r hun s ta tis tische  b ijd rag e  aan d it  p ro e fsch rift. Ju llie  zijn  a llebe i 
ech te  sta tis tische  scha tten  -  ja, d it m og e n  ju llie  o p  tw e e  m an ie ren  in te rp re te re n  -  en ik ben b lij da t ik zoveel van ju llie  heb 
kunnen  leren. Ik vond  he t o o k  erg u itd a ge n d  om  soms o p  de g renzen van de m o g e lijkh e d e n  van M plus te  gaan z itte n  en 
m od e lle n  te to e tsen  die b ijna  o n m o g e lijk  leken. Bedankt vo o r de p lez ie rige  uu rtjes  puzze len  ach te r de co m p u te r!
To the United States.
I w o u ld  also like to  th a n k  m y A m erican  co lleagues w ith  w h o m  I co llabo ra ted . Jim, th a n k  you  fo r  teach ing  m e a lo t a b o u t 
m edia  in fluences, a ttr ib u ta b le  risks, e ffe c t sizes, and so on. In a d d itio n , th a n k  you fo r lo o k in g  a fte r m e d u rin g  m y stay in 
th e  U n ited  States, also w h e n  I was n o t a t w ork. You really he lped  me in le ttin g  m y A m erican  Dream  com e true , th a n k  you 
fo r  tha t!
Mike, I w o u ld  like to  th a n k  you  fo r  tea ch ing  m e h o w  to  do  survival analyses and th a t I was ab le  to  call you  every  day w ith  
lo ts o f  questions. W hen I o n ly  said: "G o o d m o rn in g  M ike!" you a lready s ta rted  to  laugh  and im m e d ia te ly  o ffe red  m e help, 
w h ich  really he lped  m e in u n d e rs ta n d in g  all steps o f th e  analyses. The firs t t im e  th a t I really laughed  lo u d ly  w h ile  w o rk in g  
on a resubm ission was w h e n  I was read ing  you r in itia l responses to  th e  co m m e n ts  o f  th e  review ers; you  are really funny !
Sue, I w o u ld  like to  th a n k  you  fo r  h e lp in g  m e w ith  c o n d u c tin g  o u r study, especia lly  w ith  w r it in g  it up. Being succ inc t is 
really one o f yo u r ta len ts . I w o u ld  also like to  th a n k  you  fo r  co n v in c in g  m e th a t EndN ote a c tu a lly  is handy. Finally, special 
thanks fo r  th e  w o n d e rfu l baking  eves w ith  A uden  and Paul; I ho ld  w arm  m em ories  a b o u t those  eves.
Terug naar Nederland...
Graag w il ik Maaike bedanken vo o r haar b ijd rag e  aan de ba rbecue  s tud ie . D oo rd a t ik in de V eren igde  Staten zat was ik n ie t 
in staat om  heel a c tie f be trokken  te zijn  b ij de da tave rzam e ling . G e lukkig  heb ji j da t toen  kunnen ove rnem en, d it hee ft, 
samen m e t jo u w  andere b ijd ragen , n ie t a lleen een m oo ie  s tud ie  opge leve rd , m aar oo k  een h o o p  geze llige  m o m e n te n  in 
he t DE café en e ten tjes  na w e rk tijd , b e d an k t daarvoor!
Lieve Carm en, o m d a t w e  op  deze lfde  dag zijn  b e g o n n e n  m e t ons p ro je c t en op  deze lfde  kam er w e rden  gep laa ts t w aren 
w e e ig e n lijk  d o o r "he t lo t"  o p  elkaar aangew ezen. O ndanks de g ro te  versch illen  tussen ons h e e ft d it  heel goed  u itgepak t. 
M isschien w el o m d a t w e  deze lfde  g ro te  passie de len  (en dus to ch  n ie t zo heel ve rsch illend  zijn  als w e aanvanke lijk  dachten), 
n am e lijk  c rea tie f bezig  zijn. O f w e  nu sam en een ko o kw o rksh o p  vo lg e n  o f baby m uts jes z itte n  te bre ien, w e gen ie ten . Ik 
ben b lij je  als v r ie n d in  e rb ij te  hebben  gekregen!
Lieve Doeschka, jo u  leerde ik kennen als d ie  v roege  voge l in de kam er naast d ie  van C arm en en m ij. Ik ben b lij da t onze 
"toeva llig e " GPS loca tie  ons zo b ij elkaar h e e ft geb rach t. N ie t a lleen o m d a t je  e ch t een lieverd b e n t en ik van jo u  een h o o p  
heb ge leerd , zoals zeer p la n m a tig  w erken, m aar o o k  o m d a t ik he t a ltijd  superleuk v ind  om  m e t jo u  te kletsen. Praten over 
de (on)zin van he t leven doen  w e graag en he t lie fs t o n d e r he t g e n o t van een hap je  en een d rank je  in een h ip  restaurant 
dat w e  van tevo ren  z o rg vu ld ig  he b be n  u itgekozen. Ik m is je  heel erg op  de vakgroep, m aar ik ben b lij da t w e  elkaar in 
A rnhem  nog vaak ge n oe g  zien. Ik heb aan jo u  een f ijn e  v rie nd in  over ge h ou d e n !
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Lieve M arion, w a t ben j i j  a ltijd  v ro lijk  en lief, zeg! Je h e b t e ch t een heerlijke  pos itieve  energ ie  om  je  hangen. Ik ben b lij da t 
w e  een hele t ijd  samen in A .06.03 he b be n  m og e n  d o o rb re n g e n . Ik kw am  m e t p lez ie r naar m ijn  w e rk  als ik w is t da t ji j  er 
oo k  zou zijn  (en dach t dan: "M oo i da'j d 'r w ir  b in t!"). Ik ben b lij da t w e  elkaar, ondanks da t Tukkerland h ier best ver h ier 
vandaan lig t, nog steeds zo nu en dan nog  even zien.
Lieve Saar(tje), m ijn  en ige  room ie  d ie  he t to t  h e t e inde  to e  m e t m ij w is t u it te  houden , hahaha! Vooral d o o r onze lie fde 
vo o r bakken en ijs m aken hadden w ij al m eteen  een band, m aar toen  b leek da t w e  samen zw a n g e r w aren  was A.06.03 ech t 
te  kle in vo o r onze v reugde . W at hee rlijk  om  zo iets fan tastisch  sam en te delen, zeg. Al da t eten da t w e he b be n  z itte n  w eg 
te w erken  o m d a t w e  elke m in u u t van de dag h o n ge r hadden  en ondertussen  m aar lekker samen "K leine jo n g e n . . en " 
Wees zu in ig  op  m ijn  m e iss ie .. z ingen. De laatste hand aan een p ro e fs c h rift gaat vaak n ie t zonder stress gepaard, m aar ik 
kan to ch  w e l zeggen da t d o o r jo u  de stress e ch t m in im aa l is geb leven , b e d an k t vo o r de f ijn e  a fs lu itin g  van m ijn  p ro je c t!
U iteraard w il ik o o k  graag alle andere (ex-)collega's van de zesde bedanken. Ik ben erg dankbaar da t ik m ijn  p ro m o tie o n ­
d e rzoek heb m og e n  u itvo e re n  in ju llie  gezelschap. Ju llie  vo rm e n  b ij e lkaar een zeer insp irerende, a m b itie u ze  en 
ha rdw erkende  g ro e p  m ensen en dat h e e ft me ech t scherp  g e h ou d e n . Ik v in d  h e t fijn  da t he t a ltijd  m o g e lijk  is om  even bij 
elkaar b innen  te lopen  om  te sparren over van alles en nog  w at. Ik ben b lij da t ik o o k  a ltijd  m e t ju llie  kan b ra in s to rm e n  over 
onderzoeks ideeën . Naast ju llie  aan w erkge re la teerde  h u lp  en insp ira tie  w il ik ju llie  bedanken  vo o r de geze llig h e id  en de 
lol d ie  w e de a fg e lop e n  t ijd  m e t elkaar he b be n  gehad (m e t speciale dank v o o r Roel en Roy die vaak zorgen v o o r h ila rite it 
op  de a fd e lin g  en m ijn  buufjes, Lisanne en Marieke, d ie  a ltijd  naar m ijn  gekw aak w ille n  lu isteren). Ik kijk te ru g  o p fa n ta s tisch  
geze llige  w erkw eken , zow e l in he t S p in a z ie g e b ou w  als in h e t bu ite n lan d , b e d an k t daarvoor! Tot s lo t w il ik de dam es van 
he t secre tariaat (inc lus ie f H edw ig  uiteraard), nog  even extra  bedanken vo o r hun h u lp  b ij de p raktische  u itv o e rin g  van het 
w erk, bedank t!
N a tuu rlijk  zijn co llega 's n oodzake lijk  vo o r he t succesvol a fro n d e n  van een p ro e fsch rift, m aar w a t kan p ro m o ve n du s  nu 
zo n d e r respondenten?  Dus b ij dezen w il ik oo k  alle gez innen  d ie  m ee hebben  gedaan aan he t p ro je c t "Gezin en 
G ezondheid", a lle k inde ren  d ie  m ee hebben  gedaan aan he t p ro je c t over m edia  en g e zo nd h e id  in de V eren igde  Staten en 
alle k inde ren  en ouders d ie  m ee hebben  gedaan aan he t on d e rzo e k  "Jonge k inderen  en hun ideeën over roken" o n tz e tte n d  
bedanken v o o r hun dee lnam e, zonder ju llie  was d it  p ro e fsch rift er n ie t gew eest.
O ok w il ik alle M aster s tu d en te n  bedanken  d ie  m ij hebben  g e h o lp e n  m e t he t verzam e len  en ve rw erken  van alle o n d e r­
zoeksgegevens, dus Jennie, M elanie, Hilde, A nouk, Annika, N oortje , Richelle, Regine, Els, Meike, M irjam , C indy, Linda, 
A nne fleu r, Inge en Femke, bedankt!
Graag w il ik oo k  Bets Berntsen bedanken  vo o r he t "ve rta len " van onze b e v in d in g e n  naar de m edia, w a n t w a t heb  je  aan 
b e v in d in g e n  d ie  n ie t ve rde r kom en dan s to ffig e  bureautjes?
Naast een p lez ie rige  en insp irerende  w e rko m g e v in g  w il ik graag iedereen  bedanken  d ie  w a t ve rde r van he t p ro je c t a f 
h ebben  gestaan, m aar to ch  een be lang rijke  b ijd rag e  lever(d)en aan m ijn  levens- en dus o o k  w e rkvreugde .
Lieve m am a, zelfs toen  ik nog  erg kle in was adviseerde  je  me al om  vo o r zow el k ind als carrière te  gaan, w a n t vo lgens jo u  
is deze co m b in a tie  he t a lle r-leukste . O ok al is he t w e re ld je  v o o r m ij als m oe d e r e ig e n lijk  pas ne t beg on n e n , to ch  d u r f  ik al 
w e l m e t zekerhe id  te  zeggen  d a t je  helem aal g e lijk  heb t, w a n t ik g e n ie t van be ide  w ere ld jes  op tim a a l! Bedankt d a t je  d it 
a ltijd  h e b t a a n g e m o e d ig d  en m e o o k  a ltijd  h e b t ges teund  om  be ide  w ere ld jes  op  te  b o u w e n . Z e lf heb  je  n ie t a lle kansen 
gekregen om  te s tuderen  en da t m aakt h e t extra  b ijzo n d e r da t ju is t j i j  me a ltijd  h e b t g e s tim u le e rd  om  een am b itie u ze  
m oe d e r te  w o rden .
Lieve papa, j ij b e n t a ltijd  he t m eest tro ts  van iedereen  (om  even jo u w  e igen  w ijze  w o o rd e n  te geb ru iken : "Zo tro ts  als een 
aap m e t zeven . . en v o o r een kind is da t e ch t heerlijk . N a tu u rlijk  ben ik m eesta l in trins iek  erg g e m o tive e rd  om  te leren 
en m eze lf ve rde r te  o n tp lo o ie n , m aar ik g e e f toe, vo o r jo u w  tro tse  b lik  heb  ik oo k  w el eens extra  m ijn  best gedaan. O m da t 
je  zo o n tz e tte n d  tro ts  b e n t en er o o k  graag m ee te koop  lo o p t, heb ik e rvo o r gezo rgd  d a t je  nu lekker kun t gaan opsch ep p e n  
dat er een heel boe k  is o p g ed ra g e n  aan jo u !
Lieve b roertjes, ik ben dankbaar en tro ts  da t ik ju llie  als g ro te  sterke kerels naast m ij heb  staan tijd e n s  m ijn  ve rd e d ig in g . 
E n n e h .... ik heb ju llie  b ij nader inzien toch  veel liever dan een zusje, hoor!
Lieve D ic k &  Janny, b e d an k t da t ju llie  a ltijd  en dan oo k  w e rke lijk  a ltijd  vo o r m e klaar (he b b e n  ge)staan. Jullie zijn e ch t g ro te  
scha tten  van w ie  ik o n d e rm e e r heb ge leerd  dat lie f zijn  vo o r anderen  to ch  ech t veel be langrijke r is dan werk.
Verder w il ik nog alle v r ie nd e n  en fa m ilie  d ie ik nog  n ie t g e n oe m d  heb  bedanken v o o r alle avonden  vol geze llig h e id  en 
alle leuke u its tap jes. Ju llie  hebben  e ch t b ijg e d ra g e n  aan de o n tspa n n in g  d ie  n o d ig  was om  ve rvo lgens  w e e r hard te 
kunnen w erken ! ©
En als a lle rlaatste  w il ik na tuu rlijk , Stefan, m ijn  kale god , bedanken. In de a fg e lop e n  v i j f ja a r  is er e ch t o n tz e tte n d  veel 
gebeu rd  en zijn  er zoveel d in g e n  veranderd, m aar ge lukk ig  ben j i j  nog  steeds vo lo p  in m ijn  leven aanw ezig . Sterker nog, 
onze lie fde  bestaa t n ie t m eer u it a lleen ons tw ee tjes , m aar w e  he b be n  er een lief, k le in m an n e tje  bij. M et m ijn  tw e e  
m annen kan ik m ijn  g e lu k  w e rke lijk  w aar n ie t op. Ik h o o p  dat onze lie fde  nog  hééééééél lang m ag v o o rtd u re n . Voora lsnog  
heel erg b e d an k t vo o r he t g e lu k  en de lol d ie  je  me elke keer w ee r gee ft, lie ffie !
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Rebecca de Leeuw was born  on May 6th 1979, in Zevenaar, the  Netherlands. A fte r becom ing  a e lem entary school teacher, she 
w e n t to  N ijm egen to  s tudy Family and Child  Care Studies in o rde r to  learn m ore a b o u t pa ren ting  and ch ild  deve lopm en t. 
However, a fte r o b ta in in g  her M aster's degree, she realised th a t she was still in te rested  in learn ing  m ore  a b o u t pa ren ting . 
For th is  reason, she to o k  up th e  cha llenge  o f a PhD p ro je c t on p a ren ting  and o th e r so c ia l-en v iro n m e n ta l in fluences w ith  
a spec ific  focus on sm oking . In 2006, she began th is  research p ro je c t a t th e  Behavioura l Science Ins titu te , Radboud 
U n ive rs ity  N ijm egen, w h ich  resu lted in th is  thesis. D uring  her th ird  year, Rebecca w e n t to  th e  U n ited  States and v is ited 
prof. dr. James D. Sargent, a lead ing  e xp e rt on m edia  in fluences on risk behav iou rs  in yo u th . D uring  her stay, she ga ined  
m ore  k n o w le d g e  in to  th e  role o f  ch ild ren 's  sensation seeking and m edia  p a ren ting  in e xp la in ing  sm oking  in itia tio n . She 
also learned n ew  soph is tica ted  data analysis techn iques . In a d d itio n  to  c o n d u c tin g  research, Rebecca still loves to  teach, 
o n ly  th e  ch ild ren  have been replaced by co llege  studen ts . In itia lly  she began coach ing  s tu d en ts  in w r it in g  th e ir  M aster 
theses. Yet, in 2007, she becam e a lec tu re r fo r  th e  second year course o f Parenting and D e ve lo p m e n t o f Fam ily and Child  
Care Studies. In 2008, she becam e th e  c o o rd in a to r o f  th is  course and de ve lo pe d  a d d itio n a l w o rk in g  classes and lectures. 
W hen she d iscovered th a t a new  M aster va rian t w o u ld  be created w ith in  Fam ily and Child  Care Studies, nam e ly  Positive 
D eve lo p m e n t, she was im m e d ia te ly  en thusiastic . A p e rm a n e n t p a rt o f  th is  new  M aster's p rog ram  is th a t s tuden ts  are 
ta u g h t to  enhance resilience a m o n g  yo u n g  ado lescents by means o f The Penn Resiliency Program . Rebecca was very 
g ra te fu l w h e n  she had th e  o p p o r tu n ity  to  go  to  P h ilade lph ia  and be tra in e d  in im p le m e n tin g  th is  p rog ram . A fte r the  
tra in in g , she becam e a m e n to r fo r  one o f  th e  p ilo t classes fo r th e  d e v e lo p m e n t o f  th e  D utch  version o f  th is  p rog ram , 
w h ich  she d id  w ith  g rea t pleasure. D uring  her last year o f th e  p ro je c t, Rebecca fin ish e d  her thesis ju s t be fo re  g iv in g  b ir th  
to  her ve ry  cu te  son.

